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ANNOtJlS'CEMENT. 

IN  appearing  before  the  public  with  a  new  journal,  it  may 
be  expected  that  its  editor  should  announce  the  plan  upon 
which  it  will  be  conducted,  and  the  objects  that  he  hopes  to 
accomplish  through  its  publication.  Although  the  subject  was 
announced  as  one  under  consideration  at  the  meeting  that  re- 
sulted in  the  organization  of  the  American  Forestry  Congress, 
at  Cincinnati,  in  April  last,  it  had  long  before  been  mentioned 
as  one  deserving  of  attention,  as  an  agency  for  advancing  the 
interests  of  Forestry,  and  for  the  discussion  ot*  questions  that 
must  arise,  as  this  subject,  already  of  growing  importance,  be- 
gan to  claim  a  greater  share  of  public  attention  as  a  matter 
of  scientific  inquiry,  and  of  practical  work. 

In  a  paper  read  by  the  editor  of  this  journal,  at  a  meeting 
called  to  complete  the  organization  of  the  American  Forestry 
Association,  held  at  the  Judges' Hall  upon  the  grounds  of  the 
Centennial  Exhibition  at  Philadelphia,  on  the  15th  of  Septem- 
ber, 1876,'and  published  in  full  on  the  15th  of  October  of  that 
year,  in  the  Lowville  Times,  the  following  language  is  found: 

"...  I  have  one  other  suggestion  in  behalf  of  Forestry, 
which  may  be  premature,  but  which,  notwithstanding,  I  will  lay 
before  yoa  for  consideration.  It  is  one  upon  which  I  have  bestowed 
much  thought,  and  on  which  I  have  made  estimates.  It  comes 
within  the  line  of  labor  for  concentration  of  effort,  in  which,  on 
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every  subject,  Americans  feel  most  at  home,  and  through  which 
they  have  achieved  the  greatest  success. 

"  I  refer  to  the  establishment  of  a  Journal  of  Forestry^  which 
should  be  wholly  devoted  to  the  advancement  of  this  measure,  upon 
every  scientific  and  practical  point  that  comes  within  its  province, 
and  wholly  free  from  the  bias  of  interest  in  affairs  of  trade.  In 
short,  a  journal  that  shall  do  for  Forestry  what  IhQ.  American  Jour- 
nal of  Science  and  Art  has  done  for  the  Sciences  generally  in  our 
country,  and  whicb  this  and  other  and  more  special  journals  are 
now  doing  for  the  interests  they  have  in  charge. 

"  It  is  true  that  our  public  journals  are  very  generally  willing  to 
publish  articles,  and  to  diffuse  information  upon  this  subject,  and 
that  some  of  them  haye  taken  special  care  to  do  so.  We  have  also 
many  excellent  journals  devoted  to  Agriculture,  Horticulture,  Po- 
mology, and  the  like,  as  well  as  those  especially  devoted  to  the  lum- 
bering and  tanning  interests.  But  these  touch  but  incidentally  upon 
Forestry  as  a  science,  and  are  usually  most  concerned  in  practical 
questions  relating  to  their  particular  subjects — the  quotations  of  the 
markets,  and  other  questions  upon  which  their  business  depends. 
In  short,  our  current  literature  upon  Forestry  is  so  scattered  that 
the  most  active  and  diligent  person  could  scarcely  hope  to  gather 
all  that  is  passing  upon  the  subject,  with  the  largest  facilities  that 
any-where  exist,  while  to  the  general  reader  they  come  but  occa- 
sionally under  notice,  and  quickly  pass  beyond  his  reach  for  refer- 
-ence.  Moreover,  there  is  no  existing  journal  in  our  lAnguage  *  that 
undertakes  to  digest  and  present  the  results  of  researches  going  oti 
among  scientific  foresters  upon  the  Continent  of  Europe — and  we 
surely  get  now  and  then  a  glimpse  of  what  might  be  fully  and 
promptly  presented,  with  the  greatest  advantage. 

"  The  time  will  surely  come  when  such  an  enterprise  will  be  de- 
manded, and  will  be  sustained,  although  perhaps  not  now.  Mean- 
while, it  is  within  the  power  of  every  man  to  do  something  towards 
advancing  the  interests  of  Forestry,  either  by  himself  planting 
trees,  as  circumstances  favor,  or  by  aiding  in  the  formation  of  a 
public  sentiment,  tending  to  encourage  planting  for  iuture  use." 

The  ideas  thus  expressed  eight  years  ago  have  gained  in 
weight  from  the  events  that  have  since  happened.  The  waste 
of  our  native  forests  has  been  going  on  without  restraint,  ex- 
cepting as  one  region  after  another  has  been  exhausted  of  its 

*  The  Journal  of  Forestry  and  Estates  Management  (London),  was  com- 
juenced  May,  1877,  more  than  half  a  year  after  this  paper  was  written. 
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supplies — and  advancing  prices  admonish  us  of  still  greater 
scarcity  in  materials  of  forest  growth.  These  facts  have  begun 
to  awaken  attention,  as  well  in  regions  once  thought  to  aftbrd 
**  inexhaustible  supplies,"  as  in  those  where  the  native  scarcity 
or  entire  absence  of  forests  were  the  first  facts  noticed  at  the  time 
of  first  settlement.  The  necessity  of  observing  strict  economy 
in  the  use  of  what  remains  of  the  native  growth,  and  the  im- 
portance of  planting  for  future  uses  will  now  scarcely  be  denied 
by  any  one  who  has  given  attention  to  this  subject.  It  will 
be  our  special  effort  to  collect  and  diffuse  information  upon 
every  point  that  has  a  direct  or  incidental  bearing  upon  these 
questions  of  economy  in  use,  and  of  profitable  result  in  the 
way  of  restoration.  We  shall  seek  to  gather  from  careful  ob- 
servers the  results  of  their  experience,  and  from  the  researches 
of  specialists  the  fruits  of  their  labors,  in  whatever  may  tend 
to  the  advancement  of  American  Forestry,  in  its  most  general 
sense,  and  shall  endeavor  to  present  them  in  a  way  that  shall 
be  most  practical  and  useful,  under  the  conditions,  as  we  find 
them  in  Canada  and  the  United  States.  We  mention  these 
countries  in  connection,  because,  although  distinct  in  govern- 
ment, they  have  a  common  interest  in  all  questions  of  For- 
estry. The  productions, of  each  seek  a  market  in  the  other; 
in  soil  and  climate  and  native  forests  they  have  a  strong  re- 
semblance; in  present  and  future  wants,  as  to  the  growth  and 
use  of  forest  products,  they  have  a  common  interest,  and 
whatever  influence  may  in  this  affect  one  country,  will  always 
be  felt  in  both. 

While  our  pages  will  be  open  for  the  discussion  of  all  ques- 
tions that  come  within  our  proper  field  of  inquiry,  we  must 
leave  with  their  authors  the  responsibility  for  any  facts  or 
opinions  they  may  present,  and  nothing  will  be  admitted  that 
has  the  suspicion  of  being  written  to  advance  a  private  inter- 
est for  a  personal  end. 

We  shall  seek  to  secure  exchanges  with  special  journals  de- 
voted to  Forestry  ^nd  related  subjects,  throughout  the  world, 
and  shall  endeavor  to  glean  from  these  and  from  special  and 
official  publications  whatever  may  appear  of  practical  utilityy 
whether  it  relates  to  new  principles  in  science,  improved 
methods  of  management,  or  economy  of  results. 

Franklin  B.  Hough. 
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FORESTRY    IN    MICHIGAN— OUTLOOK   AND   SUa> 

GESTIONS. 

By  Profkssor  V.  M.  SPALDING,  Ann  Arbor,  Mich. 

IT  is  not  necessary  to  go  into  an  argument  to  show  that 
Michigan  ought  to  be  interested  in  Forestry.  Every  onfr 
knows  what  an  element  the  forests  have  been  in  our  prosper- 
ity. According  to  a  late  report  of  the  Commissioner  of  Im- 
migration, "the  aggregate  value  of  the  forest  products  of  this 
state,  ah'eady  marketed,  is  largely  in  excess  of  $800,000,000," 
and  the  timber  product  of  a  single  year,  1879,  amounted  to 
$60,000,000,  or  about  thirty-five  per  cent  of  the  total  value 
of  the  natural  products  of  the  state  for  that  year.  Michigan 
produces  more  salt  than  any  other  state  in  the  Union,  and  the 
brine  is  evaporated  by  means  of  refuse  from  the  great  saw- 
mills in  the  vicinity  of  Saginaw  and  other  lumbering  towns. 
GUI'S  is  the  second  state  in  the  production  of  iron,  and  the 
blast-furnaces  of  Ironton,  Elk  Rapids,  and  a  number  of  other 
places,  are  drawing  their  supply  of  charcoal  for  its  reduction 
from  the  great  hard-wood  forests  in  their  vicinity.  The  pro- 
ducts of  these  forests  are  sent  to  the  ends  of  the  earth. 
Much  of  the  finest  lumber  of  the  Atlantic  cities  and  of 
the  Old  World  comes  from  Michigan  pineries.  Threshing 
machines  made  in  Battle  Creek  are  sold  in  South  America 
and  Australia,  and  farming  implements,  furniture,  and  a  long 
list  of  articles  requiring  wood  in  their  manufacture,  are  made 
in  the  state  and  exported  from  it,  their  manufacture  a  source 
of  support  to  fifty  thousand  of  our  people,  and  their  sale  a 
steady  source  of  wealth  to  the  state. 

Nor  is  it  necessary  to  repeat  the  well-known  fact  that  our 
forests  are  rapidly  disappearing.  The  bulletins  of  the  last 
census,  accessible  to  every  one,  show  that  the  estimated 
amount  of  merchantable  pine  timber  standing  in  Michigan, 
May  31, 1880,  was  thirty -five  billions  of  feet.  At  our  present 
rate  of  consumption,  five  billions  of  feet  annually,  it  will  take 
seven  years  to  use  up  our  pine  forests. 

Suppose,  however,  that  the  estimates  of  the  amount  remain- 
ing, although  made  with  great  care,  are  too  low ;  suppose,  for 
safety,  that  the  pine  will  last  twice  as  long  as  has  been  esti- 
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TTiatecl,  the  fact  still  thrusts  itself  upon  us  that,  in  a  few  years, 
this  great  source  of  our  wealth  will  be  gone. 

What  are  we  doing,  in  view  of  these  facts?  We  are  going 
on  with  astonishing  energy  and  improved  machinery  to  has- 
ten the  end.  Every  man  who  can  do  so  is  trying  to  get  a 
piece  of  pine  land  or  a  quantity  of  logs  before  they  are  gone, 
and  our  own  people,  in  company  with  eastern  capitalists,  are 
planning  the  speedy  destruction  of  the  hard- wood  forests  as 
soon  as  the  pine  lands  have  been  stripped.  The  newspaper 
articles  that  charge  these  things  upon  us  are  not  sensational. 
The}'  do  not  tell  all  the  truth.  We  have  squandered  with 
reckless  haste  the  abundant  forest-wealth  with  which  the 
state  was  endowed,  and,  besides  all  this,  time  and  again,  forest 
fires,  that  might  have  been  prevented,  have  swept  over  fair 
portions  of  the  commonwealth,  carrying  swift  destruction 
with  them,  and  completing  the  work  that  the  ax  had  begun. 

In  the  study  of  this  subject,  then,  we  may  as  well  turn  our 
attention  at  once  to  the  forests  of  the  future,  for  it  is  evident 
that  those  of  the  present  will  be  gone  in  a  few  years.  Our 
own  legitimate  wants  and  the  great  profits  of  the  lumber  trade 
have  already  settled  the  question  for  Michigan.  If  we  want 
forests,  we  must  make  them. 

Without  repeating  the  arguments  that  have  been  given  so 
full}'  by  others,  I  shall  assume,  what  is  admitted  by  every  one 
who  has  ever  bestowed  serious  thought  upon  the  subject,  that 
the  highest  welfare  of  the  state  requires  the  establishment  and 
continued  maintenance  of  a  suitable  proportion  of  woodland. 
It  may  be  assumed,  too,  that,  in  due  time,  both  govern- 
ment and  people,  moved  by  necessity,  if  by  no  higher  in- 
fluence, will  unite  in  a  settled  purpose  to  secure  this.  As 
soon  as  this  attitude  is  taken  by  the  people  of  the  state,  and 
we  are  ready  to  enter  upon  the  work  of  reforesting,  we  shall 
find  ourselves  face  to  face  with  various  difficult  practical 
problems.  Some  of  us,  perhaps,  may  render  a  service  by 
studying  these  problems  now,  viz: 

First.  What  parts  of  the  state,  and  what  proportion  of  its 
area  should  be  covered  with  forests? 

Economists  estimate  about  twenty-five  per  cent  as  a  suita- 
ble proportion ;  but  this  varies  with  the  position,  physical 
character,  and  commercial  interests  of  the  state  or  country 
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under  consideration.  The  State  of  Michigan  contains  large 
areas  that  are  worthless  for  any  other  purpose  than  raising 
timber,  and  still  more  extended  regions  that,  if  not  absolutely- 
valueless  for  agricultural  purposes,  can  be  used  to  far  better 
advantage  in  growing  trees  than  in  raising  any  other  crop 
whatever.  Undoubtedly,  the  great  question  with  us  is,  how, 
in  the  most  direct,  practical  way,  can  we  rehabilitate  the  ex- 
tensive regions  in  the  central  and  northern  parts  of  the  Lower 
Peninsula,  that  have  been  stripped  of  their  pine  forests,  and 
the  remaining  portions  of  this  region  that  will  so  soon  be 
bare?  Any  one  who  has  been  through  this  part  of  the  state 
will  remember  its  desolate  and  ruined  aspect.  "  The  valuable 
trees  were  all  felled  years  ago,  and  the  lumberman  moved  on 
to  fresh  spoils,  leaving  behind  an  inextricably  confused  mass 
of  tree-tops,  broken  logs,  and  uprooted  trunks.  Blackberry 
canes  spring  up  every- where,  forming  a  tangled  thicket,  and 
a  few  scattering  poplars,  birches,  and  cherries  serve  for  ar- 
boreal life,  above  which  tower  the  dead  pines,  bleached  in  the 
weather  and  blackened  by  fire,  destitute  of  limbs,  and  look- 
ing, at  a  distance,  not  unlike  the  masts  of  some  great  harbor. 
Thousands  of  such  acres,  repellant  alike  to  botanist  and  set- 
tler, can  be  seen  in  any  of  our  northern  countries."* 

While  there  is  good  soil  to  be  found  in  this  region,  much 
of  it  is  light  and  sandy,  altogether  unfit  for  farming  purposes, 
but  it  has  raised  one  of  the  finest  forests  that  ever  clothed  the 
surface  of  the  earth,  and  if  it  can  again  be  covered  with  such 
a  forest,  it  will  become  in  the  future,  as  it  has  already  been,  a 
source  of  almost  unlimited  wealth. 

Another  portion  of  the  state  will  soon  force  itself  upon  our 
attention,  unless  it  is  cared  for.  All  along  the  eastern  coast 
of  Lake  Michigan,  sand-dunes  extend,  precisely  similar  in 
their  nature,  though  of  less  extent  than  those  of  the  Old. 
World.  While  these  dunes  are  covered  with  vegetation,  they 
keep,  for  the  most  part,  within  their  limits,  but  indications  of 
what  they  may  do,  when  free  from  such  control-,  may  be  seen 
any  day  at  Grand  Haven,  Michigan  City,  and  other  places 
along  the  shore,  where  piles  of  light,  drifting  sand  are  cover- 
ing railroad  tracks  and  fences,  and  even  trees,  and  in  some  lo- 
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*Erwin  -F.  Smith,  *'Flora  of  Michigan" 
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ealities  are  encroaching  upon  cultivated  fields,  to  the  dismay 
of  their  proprietors.  The  experience  of  Western  Europe  is 
conclusive  upon  this  point,  and  it  is  the  manifest  duty  of  the 
state  and  of  the  people  to  absolutely  prohibit  and  prevent  the 
clearing  away  of  trees,  or  even  excessive  pasturage  of  such 
lands,  and  to  encourage  by  every  suitable  means  their  re- 
foresting. 

The  farming  lands  in  the  southern  portion  of  the  Lower 
Peninsula  all  need  a  fair  proportion  of  woodland  for  fuel  and 
shelter,  and  the  great  majority  of  these  farms  would  be  ren- 
dered much  more  valuable  in  a  few  years  by  judicious  plant- 
ing of  trees ;  and  the  Northern  Peninsula,  though  still  heavily 
wooded  over  large  areas,  already  has  extensive  regions  that 
have  been  stripped  of  their  forests,  and  that  can  be  turned  to 
better  account  for  this  than  for  any  other  purpose.  .  We  may 
safely  conclude,  therefore,  that  the  State  of  Michigan  requires 
fully  as  great,  and  probably  a  greater,  proportion  of  its  area 
ti)  be  kept  in  woodland  than  has  been  estimated  as  necessary 
for  other  countries;  in  other  words,  more  than  twenty-five 
per  cent  in  this  state,  rather  than  less,  may  properly  be  cov- 
ered with  timber. 

Second.  What  kinds  of  trees  shall  we  plant? 

To  answer  this  question,  we  must  know  something  about 
the  diflFerent  species  of  trees,  the  soil  and  climate  to  which 
they  are  adapted,  or  to  which  they  can  be  induced  to  adapt 
themselves;  what  kinds  will  endure  unfavorable  conditions 
best;  what  trees  will  grow  rapidly,  and  what  sorts  are  most 
valuable  for  timber  or  other  products. 

Without  attempting  to  decide  all  of  these  questions  in  de- 
tail, many  of  them  requiring  not  only  careful  study  but 
long  experiment,  for  which,  as  yet,  the  state  makes  no 
adequate  provision,  there  is  one  very  important  question 
suggested  at  the  outset,  and  that  must  be  met,  whether  it  can 
be  settled  at  once  or  not.  The  question  is,  how  much  signifi- 
cance much  be  attached  to  the  principle  of  rotation  ?  It  has 
been  commonly  noticed  that  forests  of  oak  succeeded  those  of 
pine,  and  vice  versa.  Oak  and  hemlock  forests  have  been  suc- 
ceeded by  those  of  beech  and  maple.  When  the  pine  woods 
in  the  northern  part  of  Michigan  and  Wisconsin  are  cut  off, 
poplars,  birches,  and  the  wild  red-cherry  spring  up,  and  so^ 
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as  in  many  cases,  this  succession  seems  to  be  pretty  uniform 
and  constant,  there  has  grown  up  a  half-popular,  half-sci- 
entific notion  that  it  must  be  so,  and  that,  if  we  are  to  succeed 
in  re-foresting  our  denuded  pine  lands,  we  must  follow  the 
order  of  nature.  We  have  no  right,  however,  to  follow  na- 
ture blindly,  and  sometimes  we  can  take  a  short  cut  while  na- 
ture is  going  round  a  corner. 

No  one  has  ever  formulated  an  order  that  governs  the  suc- 
cession of  forest  trees,  nor  has  it  ever  been  shown  that  there 
is  any  such  unvarying  order  or  succession.  On  the  contrary, 
it  is  one  of  the  most  variable  things  with  which  we  are  ac- 
quainted, and  there  is  every  reason  for  believing  that  it  de- 
pends more  upon  what  the  ground  is  seeded  with,  than  any 
thing  else.  The  reason  why  birches,  poplars,  and  wild  red- 
cherry  trees  spring  up  on  our  wasted  pine  lands  is,  that  the  seeds 
of  these  species  are  carried  there  by  the  wind  and  by  the  birds, 
and  there  is  no  doubt  whatever  that  other  and  better  trees 
may,  wnth  suitable  pains,  be  made  to  take  their  place.  When 
we  plant  trees  about  our  houses  or  along  the  highway,  if  it 
happens  to  be  new  land,,  we  do  not  stop  to  make  a  critical  in- 
quiry into  the  laws  governing  the  succession  of  forest  trees; 
we  find  out  w-hat  trees  are  hardy,  and,  having  settled  this 
point,  set  out  whatever  kinds  we  fancy,  with  the  expectation 
of  having  them  do  well  if  they  are  cared  for. 

Shall  we,  then,  plant  the  w^hite-pine  in  Michigan  ?  The 
answer  may  be  given  without  hesitation — yes,  plant  it  first, 
and  last,  and  all  the  time.  Give  it  a  fair  chance,  and  it  will 
cover  the  state  again.  It  may  be  wisdom  to  substitute  some 
other  species  on  those  tracts  that  have  just  been  covered  with 
pine,  but  it  is,  to  say  the  least,  doubtful  whether  any  such 
<Iistinction  need  be  made.  If  the  white-pine  were  planted  in 
Michigan  universally,  and  every-where  where  the  land  could 
be  spared,  it  would  find  congenial  soil  enough,  even  in  those 
counties  that  have  produced  the  most  of  it. 

Without  discussing  the  value  of  other  well-known  species, 
a  few  may  be  mentioned  as  specially  worthy  of  planting  in 
Michigan.  The  European  larch,  famous  for  the  durability  of 
its  timber,  and  perfectly  adapted  to  our  northern  climate;  the 
Ailanthus,  the  only  tree  that  has  successfully  controlled  the 
drifting  sand  plains  of  Southern  Russia,  and  will,  perhaps,  be 
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more  valuable  than  any  other  on  our  sand-dunes;*  the  Catalpa 
speciosuy  of  which  specimens  a  foot-and-a-haU'  in  diameter  may 
be  seen  in  Ann  Arbor,  and  which  probably  may  be  depended 
upon  for  hardiness  throughout  the  southern  portion  of  the 
Lower  Peninsula ;  the  white  ash,  and  a  long  list  of  other  indige- 
nous trees,  any  of  which  may  be  planted  with  every  reason  to 
expect  a  good  return.  The  consideration  of  the  large  number 
of  species,  both  indigenous  and  introduced,  that  may  be  suc- 
cessfully cultivated  in  Michigan  is  of  great  importance,  but 
requires  too  much  space  for  this  article,  and  will  have  to  be 
taken  up  in  a  separate  paper. 

Third.  Admitting  that  it  is  desirable  that  the  planting  of 
trees  in  Michigan  should  be  undertaken  at  once  and  in  ear- 
nest, what  are  the  means  of  securing  this  and  of  insuring  the 
best  results? 

1.  The  legislature  of  the  state  may  promote  the  work  by 
offering  encouragement  to  tree-planting,  in  the  way  of  exemp- 
tion of  jiroperty  from  taxation.  As  to  the  form  of  legislation 
and  its  practical  details,  a  careful  study  of  the  action  of  other 
states  will  furnish  valuable  suggestions.  Of  all  state  laws  on 
the  subject  of  tree-planting  that  have  come  to  my  notice,  that 
of  Iowa  has  seemed  pre-eminently  adapted  to  the  purpose. 
The  law  provides  that,  "  for  every  acre  of  forest-trees  planted 
and  cultivated  for  timber  within  the  state,  the  trees  thereon 
not  being  more  than  twelve  feet  apart  f  and  kept  in  a  healthy 
condition,  the  sum  of  one  hundred  dollars  shall  be  exempted 
from  taxation  .  .  .  for  ten  years  after  each  acre  is  so 
planted  :  Provided,"  etc.  Possibly,  other  forms  of  legislative 
action  on  the  subject  may  be  found  better,  but  that  of  Iowa 
has  this  very  excellent  feature,  that  it  has  very  largely  accom- 
plished the  object  aimed  at.  We  can  profitably  follow  the 
example  of  Iowa,  too,  in  securing  the  preparation  and  distri- 
bution of  something  corresponding  to  their  "Forestry  Man- 
ual," an  unpretentious  pamphlet  of  about  thirty  pages,  filled 
with  valuable  information  and  practical  hints  on  the  subject 
of  tree-planting,  and  distributed  gratuitously  among  the  farm- 
ers of  the  state. 

*How  f%r  north  the  Ailantkus  will  prove  hardy,  even  on  the  eastern 
shore  of  Lake  Michigan,  is  still  to  be  determined  by  experiments, 
t  Closer  planting  is  now  recommended  and  practiced. 
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2.  The  state  ought  also  to  be  establishing  facts  upon  which  to 
base  the  future  management  of  the  great  work  of  reforesting 
its  waste  lands.  Two  or  three  experimental  stations,  located 
in  as  many  parts  of  the  state,  where  trees  of  all  sorts,  both 
native  and  foreign,  can  be  cultivated,  and  the  results  recorded, 
would  enable  us  in  a  few  years  to  demonstrate  the  usefulness 
of  some  kinds  and  the  unfitness  of  others  for  general  cultiva- 
tion.* Meteorological  observations  carried  on  at  these  sta- 
tions would  give  data  for  the  solution  of  the  difiicult  but  im- 
portant questions  relating  to  the  climatic  effects  of  forests. 

3.  Very  much  depends  upon  the  railroad  companies.  Own- 
ing, as  they  do  in  the  State  of  Michigan,  lines  aggregating  over 
four  thousand  miles  in  length,  with  large  grants  of  valuable 
land,  they  control,  in  a  very  great  measure,  the  agricultural  and 
commercial  interests  of  large  areas  of  tlie  state.  The  Detroit, 
Mackinac  and  Marquette  Railroad  alone  owns  over  one  mill- 
ion three  hundred  thousand  acres  of  land,  and  the  Flint  and 
Pere  Marquette,  the  Grand  Rapids,  and  Indiana,  and  other 
roads  are  possessed  of  large  tracts  of  both  farming  and  timber 
lands.  An  abundant  supply  of  wood  for  ties  and  manufactur- 
ing purposes  is  a  prime  necessity  of  all  these  lines,  and  may 
be  secured  by  the  prompt  adoption  of  a  liberal  and  enlight- 
ened policy  in  maintaining  or  restoring  a  suitable  amount  of 
forest  on  their  lands.  A  number  of  western  railroads,  though 
obliged  to  contend  with  great  natural  disadvantages,  have 
taken  hold  of  this  work  with  great  enthusiasm,  and  several 
of  them  are  now  employing  paid  foresters  to  direct  the  work 
of  raising  and  caring  for  forests  along  their  lines. 

4.  The  farmers  of  the  state  have  very  much  to  do  with  the 
future  of  our  forests,  and,  unfortunately,  they  have  not  yet,  as 
a  rule,  taken  a  practical  interest  in  maintaining  or  restoring 
them.  There  is,  however,  no  class  more  ready  to  enter  into 
undertakings  that  promise  to  be  productice  of  good,  and  none 
more  accustomed  to  overcome  difficulties.  When  the  farmers 
of  Michigan  are  once  possessed  of  the  conviction  that  treea 
are  often  far  more  valuable  than  any  other  crop,  and  that 


*  Experimental  planting  has  been  carried  on  for  some  years  at  the 
Agricultural  College  at  Lansing,  and  the  facts  already  established  amply 
justify  the  expense  incurred. 
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they  render  the  farm  more  productive  and  worth  more,  per 
acre,  trees  will  be  planted. 

5.  A  few,  at  least,  of  the  educational  institutions  of  the 
state  can  do  an  important  work  by  giving  Forestry  an  honor- 
able place  among  the  subjects  of  their  respective  courses  of 
study.  Whether  there  is  as  yet  a  science  of  Forestry  in  the 
United  States  or  not,  there  will  be  before  long,  and  intelligent 
and  interested  action  on  the  part  of  such  institutions  will  aid 
greatly  in  establishing  the  science,  and  in  gaining  for  it  the 
confidetice  and  encouragement  of  both  government  and  peo- 
ple. A  beginning  of  this  kind  has  been  made  at  the  Univers- 
ity of  Michigan,  in  connection  with  the  school  of  Political 
Science  recently  established  there,  and  the  lectures  on  For- 
estry are  attended  by  a  class  of  about  fifty. 

6.  The  general  government  still  owns  something  over  a 
million  acres  of  land  in  Michigan,  and  the  state  government 
has  yet  large  tracts  of  land  under  its  control.  If,  instead  of 
throwing  this  away  or  selling  it  at  the  rate  of  a  dollar  and  a 
quarter  per  acre,  any  considerable  portion  might  by  any  means 
still  be  kept  in  permanent  forests,  under  the  control  of  the 
state  government,  and  this  control  be  exercised  wisely  and  for 
the  public  good,  as  is  done  in  the  state-forests  of  the  Old  World,. 
Forestry  in  Michigan  would  become  an  established  fact. 


LARCH-WOOD. 


A  Plan  for  Tree-planting  on  the  open  Prairies  of  Iowa  and  elsewhere — 
GroTes,  Shelter-Belts,  Wind-Breaks  and  White-Willow  Hedge-Rows 
on  every  Farm  of  one  hundred  and  sixty  acres,  or  Quarter  Section — 
Species  Planted — Modification  of  the  Climate. 

By  Dr.  JOHN  A.  WARDER,  or  North  Bend,  Ohio. 

AN  enterprising  citizen  of  Illinois,  who  had  already  done 
good  work  at  tree-planting  upon  the  open  prairies,  in  an- 
ticipation of  the  settlement  of  the  town  of  Normal,  which 
has  sprung  up  around  the  State  Normal  School  of  Illinois,  has 
thu8  made  himself  a  name,  and  deservedly  a  fame  also,  as  a 
benefactor.  This  will  be  acknowledged  by  all  travelers  on 
the  two  railroads  that  cro&s  at  that  point,  and  certainly 
by  all  the  dwellers  in  that  pleasant  town,  who  may  thank 
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Jesse  W.  Fell  for  thus  anticipating  their  need  of  shade  by 
his  extensive  planting  of  street-trees  on  the  new  town-plat 
some  years  ago. 

This  inspired  him  to  further  efiTort,  and  he  located  a  tract 
of  land  in  the  northern  portion  of  Iowa — a  region  of  open 
prairie  that  was  absolutely  without  trees — for,  in  all  that 
portion  of  the  state  taken  together,  the  timber  land  amounts 
to  but  a  single  acre  to  the  section,  of  a  mile  square,  or  one 
acre  to  640  acres.  Here,  then,  was  as  fine  an  opportunity  to 
test  the  benefits  of  systematic  tree-planting  for  shelter  as 
could  be  desired. 

With  the  aid  of  some  capitalists,  a  large  tract  of  land  was 
purchased ;  of  this  nine  sections  were  selected  in  a  solid  block 
of  three  miles  on  each  side,  which  would  make  5,760  acres, 
and  might  be  divided  into  thirty-six  farms  of  a  half  mile 
square,  or  a  quarter-section  each — a  very  convenient  and  fa- 
vorite size  for  purchasers  of  moderate  means. 

The  plan  adopted  by  the  proprietors  to  make  this  laud  at- 
tractive to  settlers  is  now  to  be  detailed :  It  was  the  result 
of  the  studies  of  Mr.  Fell,  whose  forethought  has  secured  to 
the  purchasers  the  benefits  of  wind-breaks,  shelters,  and 
growing  timber  already  started,  and  oflfering  their  beneficial 
influence  to  the  coming  settlers.  This  planting,  which,  in 
time,  might  have  been  carried  out  by  the  future  settlers 
separately,  as  has  been  done  to  a  considerable  extent  in  some 
prairie  regions,  has  this  great  advantage,  that  it  has  been  done 
beforehand,  and  is  ready  for  their  enjoyment  at  the  first, 
when  they  have  so  much  to  do  in  establishing  a  new  home. 
But  more  than  this,  all  the  purchasers  will,  from  the  first, 
have  the  full  advantage  of  the  shelter  furnished  by  the  trees 
on  the  adjoining  tracts  of  the  whole  area  thus  planted,  which 
is  a  quarter  of  a  township  of  government  survey. 

Without  this  unity  of  design  and  this  provision  of  planting 
in  advance,  the  probabilities  are  that  a  diversity  of  views 
might  prevail  among  the  settlerSj  and  that  some  would  neg- 
lect planting  altogether,  actuated  by  a  selfishness  or  niggard- 
liness, hoping  to  reap  the  benefits  of  others'  labors,  and  to 
retain  all  of  their  own  land  for  arable  purposes. 

But  to  the  plan,  and  to  the  work.  In  the  years  1870-71 
the  center  forty-acres  of  each  section  was  broken  (plowed). 


Larch'  Wood.  18- 

This  would  occupy  ten  acres  in  the  adjoining  corners  of  each 
quarter-section.  In  the  following  two  years  these  forty-acre 
tracts  were  planted  with  trees  and  cuttings  of  the  hardy 
native  trees,  and  tKe  foreign  White-Willow — whatever  was 
known  to  be  adapted  to  the  soil  and  climate.  These  were  set 
on  the  outer  side  of  the  forty-acre  tract,  so  that  in  a  future 
occupation  here  would  be  lots  within  a  belt  of  sheltering  tim- 
ber, for  the  buildings  and  fruit  trees  of  the  four  adjoining 
farms. 

Roads  were  located  on  all  the  section  and  half-section,  being 
half  a  mile  apart.  On  both  sides  of  these  lines  the  prairie  sod 
was  broken  four  rods  wide,  and  on  either  side  of  these  lines 
White- Willow  hedges  were  made  by  setting  the  cuttings. 
These  amounted  to  more  than  forty  miles  in  1878,  at  which 
time  each  farm,  or  quarter-section,  had  already  growing  upon 
it  several  thousand  trees,  established,  and  many  of  them  from 
ten  to  thirty  feet  high. 

The  planting  was  progressive,  and  the  hedges  have  been 
extended  to  sixty  miles.  Various  kinds  of  trees  have  been  used 
in  these  plantations.  White- Willow,  Box-Elder,  White- 
Maple,  White- Ash,  Cotton-Wood,  Bass-Wood,  Black- Walnut, 
Honey-Locust,  Chestnut,  Osage-Orange,  European  and  Amer- 
ican Larch,  White  and  Scotch  Pines,  Arbor- Vitje,  Norway  and 
Native  Spruces,  and  others. 

It  should  have  been  stated  that  the  center-fortv  of  the  cen- 
ter  section  was  appropriated  as  a  town  or  village  plat,  and 
here  the  highways  for  future  streets  were  all  planted  with 
shade  trees,  in  advance  of  the  buildings,  on  the  plan  which 
had  proved  so  successful  when  practiced  by  Mr.  Fell  years 
before  in  the  village  of  Normal,  Illinois,  as  already  mentioned. 
This  embryo  village  was  called  by  its  founders  Larch- Wood,. 
and  it  already  has  its  place  in  the  ofticial  Postal-Guide  as  a 
recognized  office  for  the  distribution  of  mails  designed  for 
that  part  of  Lyons  county. 

With  a  tract  of  land  of  even  a  few  thousand  acres  thus 
planted  and  thus  sheltered  by  trees  to  check  the  trying 
winds,  both  of  summer  and  winter,  who  that  has  once  seen 
and  realized  the  benefits  of  these  wind-breaks  will  doubt  the 
influence  of  trees  upon  the  local  climate,  and  their  agency  in 
« producing  and  retaining  the  humidity  of  the  atmosphere  sa 
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essential  to  our  crops  and  to  our  comfort  or  that  of  our  cattle  ? 
Let  such  plan^^ing  become  general,  and  who  can  say  that  the 
climate  of  a  whole  region  may  not  be  measurably  reclaimed 
from  the  aridity  and  severity  that  now  prevails;  and  who  will 
say  in  advance,  that  such  a  covering  of  the  surface,  if  carried 
on  over  still  wider  and  more  extensive  regions,  can  not,  and 
will  not  affect.the  average  annual  amount  of  rain-fall?  And 
jet,  we  are  told,  on  high  authority,*  that  "to  plant  one  hun- 
dred acres  in  trees,  with  the  view  of  increasing  the  rain-fall 
on  the  adjoining  one  hundred  acres  of  arable  lands,  seems  to 
us  a  very  weak  proposition."  Now,  to  many  of  us  who  have 
realized  the  benefit  of  wind-breaks  on  the  prairies,  it  is  no 
longer  a  weak^  but  a  very  strong  proposition^  that  judicious 
and  extensive  tree-planting  does  and  must  modify  the  local 
climate  for  our  benefit,  and  that  it  might  well  aft'ect  the  annual 
rain-fall.  Time  may  be  necessary  to  eliminate  the  possible 
errors  arising  from  cycles  dependent  upon  cosmical  causes  that 
are  not  yet  fully  understood;  but  let  us  have  credit,  and  let 
the  judicious  plantations  of  trees  have  the  credit  for  their  in- 
fluence in  modifying  the  local  climate  of  the  farms,  townships, 
counties,  and  states,  where  we  do  know  that  such  meliorating 
influences  are  sadly  needed. 

Experiments  have  been  made,  and  are  now  in  progress  at 
Larch-Wood,  with  plantations  of  the  Catalpa  speciosa^  and 
with  encouraging  results,  notwithstanding  the  severity  of  the 
winter  climate  of  north  latitude  43%  on  the  high  rolling 
prairie.  So  well  satisfied  are  the  proprietors  of  the  plantation 
with  this  tree  that  they  have  contracted  for  50,000  plants,  to 
be  set  out  next  year. 

Owing  to  financial  troubles  of  the  past  years,  during  which 
these  rather  expensive  experiments  have  been  in  progress,  Mr. 
Fell  and  his  associates  have  sold  their  interest  at  Larch-Wood 
to  an  English  company,  who  are  carrying  out  the  plans  so 
well  begun  by  him. 

In  a  recent  letter,  in  replying  to  inquiries  as  to  the  present 
status  of  their  plantation,  it  is  reported:  "On  sixty-one 
quarter-sections  of  land  we  had  planted  823  acres  of  forest 
trees,  that  are  now  in  various  stages  of  development,  from 
those  newly  planted  to  trees  nearly  forty  feet  high.    Further, 

*Wm  Saunders,  Horticulturist,  U.  S.  Department  Agriculture. 
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we  had  planted  on  the  survey  lines,  within  a  more  limited 
range,  53  68-100  miles  of  Willow-hedging,  and  one  mile  of 
Osage-Orange.  The  latter  utterly  died  out  at  the  end  of  the 
second  year." — J.  W.  Fell. 

Recent  correspondence  with  the  proprietors  of  Larch-wood 
represent  these  plantations  as  being  very  thrifty,  and  that 
they  are  extending  them  annually. 


THE  FORESTRY  OF  THE  FUTURE. 

A  Paper  Kead  at  the  AmericaD  Forestry  Congress,  held  at  Cincinnati, 
April  27,  1S82,  by  Frankijx  B.  Hough,  Ph.  D.,  Chief  of  Forestry 
DiviJiion,  Department  of  Agriculture,  Washington,  D.  C. 

WE  learn  the  probabilities  of  the  future  from  what  we 
know  of  the  j»a8t,  and  reasoning  from  this  experience, 
let  us,  on  this  occasion,  look  ahead,  and  strive  to  learn  what 
the  future  promises  in  the  way  of  resources  and  opportunities, 
and  what  are  our  duties  in  respect  to  the  waste  of  forest  sup- 
plies that  we  see  going  on  around  us. 

A  century  ago,  our  settlements  then  scarcely  released  from 
colonial  dependence,  hardly  extended  a  day's  journey  beyond 
tide  water  upon  the  Atlantic  coast,  and,  if  we  except  the  be- 
ginnings that  had  been  made  within  these  limits,  and  the 
prairies  on  our  western  and  still  almost  unknown  border — 
and  places  here  and  there  made  void  by  fires  or  other  causes — 
the  whole  of  our  territory  as  then  claimed,  was  one  vast  forest. 

Admitting  that  this  amount  was  relatively  too  large  for  the 
occupation  of  civilized  man,  we  must  justify  its  partial  clear- 
ing, in  order  to  prepare  the  land  for  cultivation.  But  there 
is  a  limit  beyond  which  this  can  not  be  safely  done.  If  we 
pass  it,  we  incur  dangers  not  easily  restored — for  it  takes  cen- 
turies to  reproduce  what  may  be  destroyed  in  an  hour,  and  the 
history  of  older  countries  teaches  us,  that  injuries  may  be  done 
that  are  utterly  beyond  the  power  of  man  to  overcome. 

In  Europe  they  have  long  since  learned  the  importance  of 
this  subject,  by  realizing  the  dangers  that  result  from  going 
too  near  the  verge  of  ruin,  and  in  almost  every  country  they 
adopted  systems  of  management,  tending  to  conservation  and 
supply. 
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They  have  learned  that  it  is  necessary  to  maintain  a  certain 
proportion  of  woodlands,  not  only  for  the  growth  of  trees,  for 
the  uses  to  which  they  may  be  applied,  but  also  to  secure  the 
incidental  benefits  resulting  from  their  presence,  in  their  effect 
upon  the  climate,  and  the  growth  of  grains  and  fruits,  and  in 
equalizing  the  flow  of  waters  for  purposes  of  navigation, 
hydraulic  power,  and  the  supply  of  cities  and  towns. 

In  all  Europe,  the  percentage  of  woodland  area  is  a  little 
less  than  30.  In  Kusia  and  Finland  it  is  40,  in  Sweden  and 
Norway  34.1,  in  Austria  29.4,  in  Germany  26.1,  in  Turkey  and 
Roumania  22.2,  in  Italy  22,  in  Switzerland  18,  in  France  17.8, 
in  Greece  14.3,  in  Spain  7.3,  in  Holland  and  Belgium  7,  in 
Portugal  5.1,  in  Great  Britain  4.1,  and  in  Denmark  3.4. 

In  most  of  the  countries  where  the  percentage  is  small  de- 
pendence is  chiefly  had  upon  importation  from  countries  more 
favored  with  supplies,  and  principally  from  Northern  Europe, 
Canada,  and  the  United  States.  How  long  these  supplies  of 
Northern  Europe  will  hold  out  is  becoming  a  matter  of  anxious 
inquiry  in  countries  depending  upon  them  to  meet  their  own 
necessities,  and  even  in  these  countries  themselves,  the  people 
are  beginning  to  ask  one  another — **  what  shall  we  do  next?*' 

In  a  journey  made  last  year  in  Sweden  and  Norway,  Fin- 
land and  Russia,  I  had  some  opportunity  for  seeing  what  these 
forests  are,  and  are  likely  to  be,  if  the  operations  of  the  past 
go  on  for  a  few  years  longer.  For  a  hundred  miles  along  the 
Glommen — and  it  is  doubtless  the  same  in  other  rivers  in  Nor- 
way— one  can  see  in  summer  the  rapid  waters  and  the  eddies 
of  the  stream,  alive  with  floating  timber,  all  of  which  had 
been  peeled,  and  much  of  it  scarcely  larger  on  an  average 
than  our  telegraph  poles.  It  is  rare  that  a  piece  is  seen  more 
than  a  foot  in  diameter,  at  the  smaller  end,  and  many  of  them 
we  would  scarcely  think  of  using,  except  for  the  poles  of  scaf- 
folding. It  has  of  late  years  been  found  more  profitable  to 
cut  this  timber  up  into  narrow  floor-boards,  and  other  small 
lumber  before  it  leaves  the  country,  and  heavy  timber  of  large 
dimensions  is  now  less  commonly  seen  in  the  markets,  or 
quoted  in  the  trade.  The  governments  have  established  sys- 
tems of  forest-management  in  all  these  countries,  for  the  care 
of  woodlands  belonging  to  the  public  domain  or  to  munici- 
palities or  public  institutions,  but  beyond  this,  they  do  not 
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generally  attempt  to  dietate  in  the  affairs  of  individuals,  or  to 
restrain  them  from  clearing  as  they  please.  In  Sweden  they 
have  an  excellent  School  of  Forestry  at  Stockholm,  and  in 
both  Sweden  and  Norway  they  have  several  elementary 
schools  of  recent  origin,  for  teaching  the  rudiments  of  forest- 
sctence.  They  have  recently  begun  to  establish  nurseries  for 
selling  young  forest  trees  at  cost.  The  timber  of  this  region 
(chiefly  the  Pinus  sylvestris^  or  Scotch  pine,  and  Picea  excelsa^ 
or  spruce)  is  of  very  slow  growth,  and  a  tree  70  years  old,  in 
poor  soil  may  scarcely  measure  six  inches  across  the  stump. 
Indeed,  in  passing  through  a  crown  forest  in  Finland,  I  could 
not  but  remark  thesmallness  of  the  trees,  at  an  age  that  wnth 
ns  would  have  been  of  twice  the  diameter,  or  four  times  the 
sectional  area. 

How  long  these  supplies  will  satisfy  the  demands  of  trade 
is  a  question  for  the  future.  As  they  decline,  the  deficiency 
will  be  made  up,  so  far  as  can  be,  from  North  America— cer- 
tainly not  from  other  countries  of  Europe,  for  there  is  not  one 
of  them,  excepting  on  the  Baltic,  and  perhaps  Austria,  but 
that  imports  more  than  it  sells,  and  some  of  them,  like  Eng- 
land, are  almost  wholly  dependent  upon  commerce  for  the  sup- 
ply of  their  timber  wants.  But  with  our  50,000,000  of  peo- 
ple, our  immense  system  of  railways,  our  vast  and  growing 
industries  and  increasing  wants,  what  can  foreign  countries 
depend  upon  from  us?  From  whence  shall  we  import,  as  our 
supplies  become  short  ? 

The  late  census,  as  analyzed  in  a  recent  speech  in  congress 
by  the  Honorable  Mark  H.  Dunnell,  of  Minnesota,*  shows 
that  from  the  estimates  of  standing  timber  and  the  returns  of 
manufactures  the  supplies  of  pine  in  the  states  of  Michigan, 
Wisconsin,  and  Minnesota,  at  present  rates  of  use,  will  last 
but  about  seven  years. 

These  three  states  constitute  the  whole  of  what  we  are  ac- 
customed to  call  "  the  great  timber  region  of  the  Northwest." 
They  deliver  to  the  markets  a  sufficient  amount  of  lumber'to 
lay  an  inch  floor  fifty  feet  wide  around  the  earth  at  the  equa- 

♦Delivered  March  9.     Printed  in  ** Congressional  Record"  of  April  15, 

1882. 

Vol.  I— No.  1—2 


18  The  American  Journal  of  Forestry. 

m 

tor,  in  a  single  year,  and  the  amount  received  at  Chicago  alone 
would  lay  such  a  floor,  fourteen  feet  wide,  in  a  year. 

These  estimates,  applied  to  the  states  of  Alabama,  Florida, 
Mississippi,  and  Texas,  shows  that  the  pine  might  be  exhausted 
in  them,  at  present  rates  of  use  in  the  northwest,  in  about 
seventeen  years. 

But  the  consumption,  instead  of  being  uniform,  is  going  on 
at  a  gaining  rate,  and  with  this  rate  the  prices  must  inevitably 
increase.  By  the  construction  of  railroads  in  recent  years,  the 
lumbering  operations  which  could  formerly  be  only  carried 
on  along  floatable  streams,  are  now  extented  into  the  interior, 
and  the  delivery  once  dependent  upon  a  favorable  winter,  and 
seasonable  floods,  is  now  going  on  at  all  seasons  of  the  year, 
and  sometimes  by  night  as  well  as  by  day. 

In  speaking  of  the  influence  of  railroads  upon  our  tiniber- 
sujpi>ly,  Mr.  Dunnell  in  the  speech  already  noticed,  says  : 

"  The  vast  and  rapidly  increasing  extent  of  our  railroad  system, 
which  at  the  present  moment  can  scarcely  be  less  than  100,000 
miles*  has  a  most  important  bearing  upon  the  question  of  our  forest 
supplies.  This  effect  is  not  limited  to  the  vast  consumption  that 
they  occasion,  in  supplying  ties  and  other  timber  materials  for  the 
new  construction  and  renewals  that  are  constantly  goin^  on. 
These  roads  are  every-where  penetrating  the  timber  regions  of  the 
country,  many  of  them  being  built  for  the  express  purpose  of  get- 
ting out  the  timber  that  was  before  inaccessible  by  the  old  methods 
of  floating  upon  rivers,  or  hauling  in  winter  by  teams.  It  is  but  a 
com])aratively  recent  period  since  this  feature  in  lumbering  was  in- 
troduced, and  its  direct  and  speedy  effect  is,  to  hasten  the  exhaus- 
tion of  these  supplies  that  were  already  going  off  too  fast  for  the 
needs  of  the  present  and  future.  The  obvious  effect  of  this  will  be 
to  keep  up  the  supply  at  the  mills,  so  long  as  there  are  forests  from 
whence  it  can  be  obtained.  They  will  distribute  the  manufactured 
lumber  over  a  wide  area  and  to  greater  distances,  to  meet  the  wants 
of  regions  that  have  already  used  up  their  own  forest  resources, 
and  they  will  doubtless  extend  for  a  little  while,  the  time  of  appar- 
ent '  abundance '  and  of  *  inexhaustible  supply.' 

"But  while  they  are  doing  this,  they  will  be  every  day  equaliz- 
ing the  ruin  that  must  inevitably  follow  this  vast  at^d  rapidly  in- 
creasing destruction,  that  will  happen  to  the  country  in  the  near 
future,  unless  seasonable  and  adequate  measures  are  taken  to  meet 
^— ^—    ■  '  III  III  ^^— ^^j^^^^.^ 

*  Actually  over  105,000  miles  at  the  beginning  of  li882. 
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these  future  wants  by  exteiiBive  and  judicious  planting,  and  by 
effectual  measures  for  economizing  our  remaining  supplies.  We 
shall  be  soon  enough  admonished  of  this,  necessity,  by  the  rapidly 
gaining  prices  of  our  timber ;  but  it  is  not  wise  to  wait  for  this  ex- 
tremity until  it  is  upon  us  ;  we  should  anticipate  these  wants— for  it 
takes  many  years  for  a  seeding, sprout  to  become  a  tree  fit  for  tim- 
ber and  boards  I " 

I  regard  this  as  sound  advice  based  upon  valid  premises, 
and  acting  upon  this  suggestion,  let  us  attempt  to  consider 
what  these  '*  seasonable  and  adequate  measures"  may  be,  in 
order  to  avoid  the  injurious  consequences  that  seem  to  be 
threatened.  They  are  foreshadowed  in  the  words — "  by  ex- 
tensive and  judicious  planting,  and  by  effectual  measures  for 
economizing  our  remaining  supplies." 

We  will  take  these  as  the  words  of  oi\r  text,  and  endeavor 
to  examine  them,  and  understand  what  they  mean.  As  to 
'planting^  whether  on  an  "  extensive  scale  "  or  but  a  single  tree, 
it  is  fah'ly  reasonable  to  assert,  that  it  will  never  be  done  ex- 
cepting by  the  owner  of  the  land,  or  by  his  procuring  and  for 
lis  benefit.  It  will  not  be  by  a  tenant,  unless  he  is  paid  for 
the  service,  or  is  assured  of  a  share  of  the  profit.  But  in  tim-* 
ber-culture,  the  returns  are  many  years  distant,  and  no  planter 
can  expect  to  cut  the  full-grown  oak  that  he  plants  and  nurses, 
nor  in  liis  own  lifetime  expect  any  other  profit  from  it,  than 
what  it  gives  to  the  land  on  which  it  grows. 

Now  the  whole  of  our  lands,  from  one  end  of  the  country 
to  the  other,  so  far  as  settlements  extend,  belonging  absolutely 
to  private  owners,  or  will  belong  to  those  in  occupation,  upon 
the  fulfillment  of  certain  conditions  promised,  and  that  can 
not  now  be  changed. 

The  title  is  granted  or  assured  to  them  without  any  condi- 
tions whatever,  as  to  the  cultivation  or  reservation  of  timber 
or  other  crop.  In  no  country  in  the  world,  does  the  govern- 
ment attempt  to  control  private  owners  in  this  respect,  with 
the  exception  of  a  few  cases  where  public  isterest  is  involved, 
and  in  these,  where  a  sacrifice  of  interest  is  required,  the 
owners  are  generally  paid  for  it  by  those  who  are  benefited. 

It  18  among  the  plainest  of  probabilities,  that  neither  the 
National,  State,  or  Local  Qovernments  will  ever  spend  money 
in  planting  upon  private  lands,  and  it  is  almost  as  certain  that 
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they  will  never  attempt  to  re-pupchase  these  lauds  for  pur- 
poses of  timber-culture.  The  States  might,  and  sometimes 
should,  retain  in  their  possessions  such  broken  lands  as  have- 
been  abandoned  by  their  owners  as  not  worth  the  taxes  upon, 
them,  and  adopt  measures  for  their  reservation  for  timber- 
growth  ;  but  we  will  not  here  further  consider  this  point. 

If,  then,  the  planting  so  much  needed,  must  be  done  by  the- 
owners  of  the  land,  they  must  be  first  convinced  that  there  is 
profit  in  it,  and  the  present  tendencies  of  the  markets  appear 
to  indicate,  that  this  conviction  will  only  be  brought  too  soon. 
But  here  we  would  impress  a  point,  as  an  efl:ectual  answer  ta 
the  remark  we  so  often  have  made — "  that  a  man  can  never 
himself  derive  any  protit  from  planting  trees, — because  he 
may  not  live  till  they  are  grown, — and  that  a  future  genera- 
tion can  alone  be  benefited  by  this  labor." 

So  far  as  the  actual  use  of  the  material  goes,  this  may  be 
true, — but  let  us  consider  it  in  another  point  of  view.  "  We 
hold  this  truth  to  be  self-evident,"  that  a  piece  of  land — per- 
haps too  broken  for  cultivation,  or  exhausted  from  tillage, — 
or  better  still,  a  liberal  part  of  a  good  sized  prairie-farm,  as 
rich  in  soil  as  the  best  around,  if  carefully  and  judiciously 
planted  with  forest  trees,  best  suited  to  the  conditions,  will  be 
worth  to  the  owner  after  planting,  as  much  more  than  it  was 
before,  as  the  plantation  has  cost  him.  If  it  could  be  sold  for 
the  former  price  plus  this  investment,  he  is  so  much  richer 
than  before.  lie  has  added  this  amount  to  his  capital,  and 
put  it  at  interest.  If,  from  necessity  or  choice,  the  property 
is  sold  at  any  time  afterwards,  it  should,  and  I  think  very 
generally  would,  bring  as  much  more  from  year  to  year,  as  the 
gain  acquired  by  growth.  The  holding  of  this  property,  im- 
plies that  the  owner  has  other  means  to  live  on,  while  this  por- 
tion of  his  estate  is  growing,  just  as  in  case  of  other  invested 
capital.  No  man  can  hold  stocks  or  bonds  bearing  interest,  or 
paying  dividends,  unless  he  has  other  means  of  subsistence,  or 
enough  to  enable  him  to  wait  till  the  next  payment. 

Now,  to  show  how  this  possession  will  increase  in  value,  I 
will  use  a  mathematical  illustration  that  I  have  used  before. 
A  tree  consists  of  concentric  circles  of  growth,  in  some  years 
wider  than  in  others,  but  for  the  sake  of  argument  we  may 
fairly  assume  that  they  are  true  circles  of  equally  increasing 
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-width,  and,  till  the  tree  approaches  maturity,  this  is  not  far 
from  the  exact  truth.  If  we  count  these  circles  from  the  cen- 
ter out,  we  have  the  series  1,  2,  3,  4, 5,  6,  etc.,  representing  the 
age  of  the  tree  from  year  to  year. 

Now  circles  are  to  each  other,  as  the  squares  of  their  radii, 
and  the  areas  of  these  circles  (each  including  what  is  within 
it),  are  1,  4,  9,  16,  25,  36,  etc.  By  subtracting  each  of  these 
from  the  one  before  it,  we  have  the  actual  gain  in  sectional 
areas  from  year  to  year,  in  the  series  3,  5,  7,  9,  11, 13, 15,  etc., 
increasing  at  a  common  interval  of  2,  or  at  double  the  rate  of 
the  first  number.  In  other  words — in  the  fifth  year  the  in- 
•crease  is  three  times  as  much  as  the  second,  the  seventh  three 
times  as  much  as  the  third,  and  so  on. 

Now  what  particular  farm  crop  gains  from  year  to  year  at 
these  rates? — or  what  railroad,  mining,  or  other  stock  com- 
panies increase  their  capital  in  this  way  ?  It  is  true  that  it 
begins  in  a  small  quantity,  but  it  is  not  long  before  it  has  a 
money- value,  and  produces  in  succession  a  growth  tlffet  can  be 
nsed  for  stakes,  poles,  rafters,  posts,  and  so  along  up  to  timber 
large  enough  for  framing,  and  sawing  into  boards. 

In  the  calculation  just  made,  we  have  not  noticed  that  while 
a  tree  thus  gains  in  sectional  area  and  volume,  it  is  growing 
in  height,  and  the  wood  is  increasing  in  value  per  cubic  foot, 
on  account  of  its  better  quality,  and  the  more  important  uses 
to  which  it  may  be  applied. 

It  is  further  true,  that  the  trees  must  become  fewer  in  num- 
ber as  they  become  larger,  by  the  thinning  out  of  a  part,  in 
order  to  make  room  for  the  rest.  But  these  thinnings  them- 
selves have  value  almost  from  the  first,  and  as  wood  is  now 
fiold  in  most  countries  in  Europe,  they  have  a  market  price 
that  more  than  pays  for  all  the  cost  of  planting  and  manage- 
ment, leaving  the  growing  crop  to  represent  the  clear  growing 
value  of  the  estate. 

The  rate  of  this  gain,  depends  upon  the  goodness  of  the 
soil  in  which  the  trees  grow,  and  we  take  the  words  "judici- 
ous plapting"  in  our  text  to  mean,  the  intelligent  selection  of 
the  kinds  of  trees  that  will  bring  the  most  profit  to  the  owner 
under  the  given  conditions. 

We  will  not  try  to  prove  the  self-evident  fact,  that  rich  land 
will  bear  more  timber  than  poor  land,  nor  deny  that  land  may 
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be  80  poor,  or  the  climate  so  dry,  that  it  will  bear  nothing. 
But  we  should  not  grudge  the  use  of  good,  rich  prairie  soil  to 
trees,  and  the  rings  of  growth,  and  the  rates  of  gain,  will  be 
so  much  the  greater  for  it. 

In  a  soil  once  fertile,  but  exhausted  by  improvident  tillagCy 
the  loss  of  fertility  applies  chiefly  to  the  surface,  and  if  we  go 
below  the  distance  that  the  roots  of  the  grain  extended,  we 
may  generally  find  a  sub-soil  still  rich  in  the  elements  that 
give  rigor  to  the  growth  of  plants.  In  the  approved  modes 
of  agriculture,  we  seek  to  reach  and  bring  up  this  sub-soil  by 
deep  plowing.  The  roots  of  trees  can  do  it  better,  because 
they  can  go  deeper.  In  ledgy  and  broken  ground,  they  can 
insinuate  themselves  into  crevices  that  have  been  filled  with 
rich  soil  washed  in  from  the  surface,  and  that  we  could  never 
use  by  any  other  means. 

Again,  there  may  be  a  surface-soil  that  never  has  been  cul- 
tivated, and  never  could  be,  underlaid  by  a  sub-soil  that  is  of 
itself  still  more  worthless,  and  yet  there  may  be  conditions 
that  render  this  a  splendid  o})portunity  for  the  growth  of 
trees.  I  will  ask  a  few  moments  indulgence  to  illustrate  this 
apparent  absurdity : 

In  tlie  course  of  a  journey  made  last  summer  in  Europe, 
for  the  purpose  of  gaining  information  on  the  subject  of  For- 
estry, there  was  nothing  in  the  whole  ten  thousand  miles  of 
travel  upon  the  continent  that  interested  me  more  than  the 
Dunes  and  the  Landes  of  Southwestern  France. 

The  '*  Dunes  "  are  sand  hills  that  stretch  for  a  hundred  miles 
along  the  coast,  between  the  Gironde  and  the  Adour,  from 
one  to  six  miles  wide,  and  from  one  hundred  to  two  hundred 
and  fifty  feet  high.  They  were  sands  cast  up  from  the  sea — 
utterly  naked — shifting  with  every  gale  of  wind,  alwaj'S  chang- 
ing in  form,  and  creeping  inland  more  and  more.  By  closing 
the  mouths  of  streams,  they  formed  a  series  of  ponds  behind 
them.  Between  the  rivers  above  named  lay  the  "  Landes  " — 
a  vast  region  almost  level — the  first  twenty  inches  or  two  feet 
of  the  soil  almost  pure  sand,  and  below  this  an  indurated 
stratum  of  about  equal  thickness  of  hard-pan,  and  still  below, 
pure  sand  to  a  great  depth.  This  hard  layer  was  wholly  im- 
pervious to  water,  and  in  the  heavy  winter  rains,  this  entire 
region  was  half  inundated.    As  the  natural  drainage  was  ob- 
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atracted,  the  waters  slowly  evaporated  in  the  heats  of  sum- 
mer, hreeding  malarial  fevers  every  year.  The  few  wretched 
inhabitants  became  accustomed  from  childhood  to  walk  upon 
stilts,  by  which  means  alone  they  could  lead  their  hungry  flocks 
to  pick  the  scanty  herbage  that  grew  here  and  there  on  that 
desolate  waste. 

•In  1785,  Nicholas  Bremontier,  an  Engineer,  undertook  to 
plant  the  Dunes  with  the  Maritime  Pine,  and  now  the  whole 
of  these  shifting  sands  along  the  shore  (about  148,200  acres  in 
amount)^  are  planted  with  forest-trees.  I  can  not  here  describe 
the  ingenious  methods  by  which  this  was  done,  and  is  main- 
tained ;  a  monument  erected  many  years  ago  at  La  Teste,  in 
the  midst  of  the  pines  that  Bremontier  planted,  tells  what  is 
thought  of  him  in  that  region. 

But  the  desolate  Landes  still  remained  a  wretched  waste,, 
alternately  inundated  in  winter,  parched  with  summer  heat, 
and  haunted  every  year  with  fevers.  There  were  difliculties 
other  than  what  we  have  mentioned,  in  its  soil  of  sterile  sand 
and  solid  bed  of  hard-pan.  It  was  chiefly  owned  by  the  Com- 
munes, and  the  inhabitants  had  common  property  and  rights 
of  usage.  They  might  wade  from  place  to  place  where  they 
pleased,  and  pasture  their  sheep  wherever  they  could  find  a 
little  herbage,  all  having  equal  rights  within  these  local  public 
lands. 

They  were  extremely  ignorant,  wholly  illiterate,  supersti- 
tious, jealous  of  innovations,  and  knew  of  no  better  ways 
than  those  of  their  fathers.  There  were  plans  of  various  kinds 
devised  from  time  to  time  for  improvement,  but  nothing  could 
be  done  without  the  consent  of  the  local  authorities.  There 
could  not  be  found  perhaps  a  stronger  combination  of  cir- 
cumstances against  improvements  of  any  kind,  either  in  the 
condition  of  the  soil,  the  title,  or  the  prejudices  of  an  igno- 
rant people. 

About  a  third  of  a  century  ago,  a  Government  Engineer, 
still  living,  named  Chambrelent,  was  sent  into  this  region  to 
lay  out  the  work  of  some  canals,  for  connecting  the  ponds 
behind  the  Dunes.  An  accident  suggested  to  him  the  study 
of  this  subject  of  improving  the  Landes,  by  planting  the 
Maritime  Pine.     This  tree  was  a  native  of  that  region,  but 
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bad  not  seeded  itself  upon  the  half-drowned  portion,  because 
the  seed  could  not  get  sprouted  until  midsummer,  and  then 
they  perished.  If  they  could  get  started  in  the  spring,  the 
trees  would  "grow  like  weeds." 

So  in  June,  1849,  he  bought  500  hectares  (1,235  acres)  in 
the  midst  of  the  poorest  part,  and  caused  it  to  be  drained  by 
broad  shallow  ditches — a  work  easily  done  in  the  sand — and 
it  was  not  difhcult  to  lay  them  out  so  that  they  slightly  de- 
scended toward  the  sea.  The  heavy  winter  rains  almost  im- 
mediately drained  into  these  ditches,  and  the  surface  remained 
dry.  The  water  slowly  flowed  away,  in  a  limpid  stream, 
without  erosion  or  obstruction,  and  he  could  now  sow  his  seed, 
so  as  to  catch  the  first  warmth  of  spring.  Success  attended 
his  first  eftorts,  and  the  very  first  season,  saw  the  whole  sur- 
face waving  in  the  wind,  a  stout  growth  of  very  small  forest- 
trees. 

He  persuaded  an  Insurance  Company  to  make  a  large  in- 
vestment in  land,  and  in  its  drainage  and  planting.  In  1855, 
five  years  after  his  first  seed  were  planted,  over  50,000  acres[ 
had  been  drained,  and  his  first  plantation  was  twelve  feet 
high,  and  well  developed.  Specimens  were  sent  to  the  Uni- 
versal Exhibition  at  Paris  the  next  year,  and  this  led  to  the 
appointment  of  a  committee  of  the  Institute  to  go  down  and 
see  for  themselves.  Their  report  led  to  the  passage  of  a  law 
in  1857,  allowing  the  Communes  to  sell  a  part  of  their  lands, 
and  to  expend  the  money  in  draining  and  planting  the  re- 
mainder. 

It  was  at  once  found  by  speculators  that  there  was  "money 
in  it,"  and  the  price  of  land  went  up  several  hundred  per  cent. 
A  generiil  plan  of  drainage  was  laid  out,  with  very  large  main 
and  smaller  secondary  canals,  and  the  lands  that  were  sold, 
as  well  as  those  retained  by  the  Communes,  were  put  under 
the  new  improvement  as  fast  as  the  drainage  progressed.  The 
very  superstitions  of  the  people  hastened  the  operation,  be- 
cause they  thought  that  whenever  Chambrelent  advised,  there 
was  luck  in  it.  And  now  mark  the  result : — There  are  at  the 
present  time  a  million  and  a  half  of  acres  of  Maritime  Pine 
on  the  Landes.  It  has  already  grown  so  large  as  to  furnish 
abundantly  fire  wood,  charcoal,  staves,  telegraph  poles,  posts, 
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railway,  ties,  mining  props,  hewn  timber  and  sawn  lumber.* 
Along  the  railroad  between  Bordeaux  and  Bayonne  we  see 
at  every  station  the  evidences  of  this  in  great  piles  of  pine 

*A  publication  of  the  Forest  Administration,  issued  in  1878,  entitled 
^*  Notice  sur  le  debit  et  les  emplois  des  principales  Enpeces  de  PinSt*  gives  the 
following  summary  of  the  work  of  planting  the  Landes: 

"  It  is  shown  from  official  reports,  that  on  the  vast  triangle  formed  by 
the  shore,  the  Gironde  and  Adour,  the  surface  actually  wooded,  amounts 
to  711,525  hectares  (1,757,467  acres),  viz: 

"Of  the  Landes  sown  since  1857,  616.526  hectares  (1,522,817  acres). 

"Of  the  Landes  sown  before  1857,  35,000  hectares  (86,750  acres). 

"The  Dunes,  60,000 hectares  (148,200  acres). 

"The  sowing  done  since  1857,  now  averages  18  years  old,  and  the  pro- 
duct in  wood  is  already  very  great.  Perhaps  some  might  fear  that  the 
large  amount  already  sown  would  reduce  the  price;  but  by  a  phenome- 
non in  trade  that  is  easily  explained,  the  outlet  has  increased  with  the 
production.  Not  only  this,  the  price  has  increased,  since  that  which  sold 
ten  years  ago,  at  the  rate  of  35  francs,  now  brings  55  francs.  This  partly 
comes  from  using  up  the  small  pieces  taken  out  in  the  trimmings,  which 
a  few  years  ago  were  left  on  the  ground.  Many  roads  now  traverse  the 
Landes  in  all  directions ;  they  are  making  railways,  and  the  means  of 
communication  are  increasing  still  more  rapidly  the  production  of  wood. 
Thanks  to  these  facilities  for  freight,  and  the  nearness  tP  a  great  com- 
mercial center  like  Bordeaux,  where  capital  is  abundant,  and  can  never 
lie  unproductive,  the  wood  of  the  Landes,  when  worked,  is  being  sent  not 
only  to  ports  of  France,  but  to  England,  Belgium,  Switzerland  and  even 
America.  Firewood  is  sent  in  great  quantities  from  Bordeaux  to  Paris. 
Stakes,  poles,  etc.  are  supplied  for  the  vineyards,  which  cover  190,000  hec- 
tares (469,300  acres  in  Gironde,  and  200,000  hectares  (494,000  acres)  in 
€harantes.  Since  1870.  mine-props  have  been  in  growing  demand  in  Eng- 
land and  Belgium.  Telegraph  poles  are  sent  to  various  parts  of  Europe, 
and  so  of  other  articles  to  a  great  extent. 

"  TheseTacts  are  proved  in  a  very  evident  manner  from  the  business  done 
by  the  *Gompagnie  du  Midi,'  which  shows  that  this  raih'oad  took  oflf 
«  from  its  stations  upon  the  Landes — 
"  In  1875,  357,719  tons  of  wood. 
"  In  1876,  453,880 

"  Besides  this,  there  should  be  added  the  amount  going  to  Bordeaux  by 
land,  and  that  sent  out  by  the  Adour.  The  actual  production  is  600,000 
tons  a  year,  for  the  various  uses  noticed,  and  it  may  be  safely  estimated, 
that  when  the  60,000  hectares  on  the  Dunes  become  fully  productive,  the 
yield  will  be  increased  at  least  four  fold,  a  market  still  opening  as  it  in- 
creiises,  for  all  of  these  products." 

This  report  presents  in  detail  the  prices  and  dimensions  of  the  various 
articles  produced.  One  of  these  is  broom  handles,  of  which  about  15, 
000,000  are  made  every  year  at  Bordeaux,  from  the  young  pines  that  are 
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wood  and  Itambeh  of  every  kind,  awaiting  its  chance  of  deliv- 
er}', and  every  day  they  send  off  long  trains  heavily  loaded 
with  these  forest  products  that  have  grown  since  1850,  and 
some  within  less  time.  There  are  saw-mills,  wood-working 
establishments,  works  for  reducing  wood  to  paper-pulp, 
charcoal  kilns,  jand  turpentine  distilleries,  and  all  along  the 
way  for  more  than  seventy  miles,  we  see  among  the  thrifty 
young  woodlands,  the  trees  now  from  six  inches  to  a  foot  in 
diameter,  in  full  course  of  working  for  the  production  of  tur- 
pentine. For  this,  long  shallow  incisions  are  made,  but  little 
wider  than  a  hand,  but  extending  up  some  twelve  or  fifteen 
feet  high,  and  when  the  tree  is  to  be  cut  soon,  several  to  a 
tree,  with  as  much  of  bark  between  them. 

They  are  not  such  wounds  as  we  see  in  our  southern  forests, 
that  will  kill  the  trees  in  four  or  five  years.  Instead  of  cutting 
a  great  hole  into  the  wood  to  receive  the  turpentine,  it  flows 
down  into  earthern  jars  suspended  to  the  tree,  and  which  are 
emptied  from  time  to  time.  These  strips,  after  a  time,  are 
allowed  to  grow  over,  and  then  are  cut  again,  so  that  they 
go  on  producing  for  thirty  or  forty  years,  and  then  when  cut 
for  timber  th*e  wood  will  be  better  for  some  uses  than  before. 

(  To  be  completed  in  the  next  nvmber.) 

thinned  out,  and  were  formerly  thrown  away.  They  are  sent  in  large 
quantities  io  various  countries  in  Europe,  to  both  Americas  and  Australia. 

The  railway  ties  are  of  no  value  without  being  injected,  by  the  Bou- 
cherie  process  (sulphate  of  copper),  and,  to  some  extent,  by  other  methods. 
They  are  used  throughout  W^estern  France,  and  in  Algeria  and  Spain. 
Their  cost  and  durability,  when  compared  with  oak  and  beech,  ate  as 
follows : 

Oak  (not  prepared),  5  francs  each,  will  last  15  years. 

Beech  (prepared),  4  francs,  80  cents  each,  will  last  12  to  15  years. 

Pine  (prepared),  3  francs.  25  cents  each,  will  last  lOyenre. 

A  process  of  preparation  by  the  vapor  of  water  and  creosote,  and 
another  by  external  carbonization  had  been  more  recently  introduced. 
The  telegraph  poles  prepared  by  the  Boucherie  process,  either  in  close 
vessels  or  by  pressure,  were  sent  to  all  parts  of  France,  England,  Belgium, 
Switzerland,  Spain  and  Algeria.  They  should  be  at  least  25-year-old  tim- 
ber, and  varied  fjpom  1  to  6  francs  in  price,  and  from  6.5  to  12  meters  in. 
length. 
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FOREST  FIRES  * 

By  H.  C.  PUTNAM,  Eau  Claibe,  Wis. 

FOREST  fires  in  Michigan,  Wisconsin,  and  Minnesota  oc- 
cur, and  are  the  results  mostly  of  carelessness  on  the  part 
of  explorers,  or  timber  hunters,  hay-makers,  and  others  hav- 
ing either  business  or  pleasure  in  the  woods,  who  leave  their 
camp-fires  burning,  when  they  have  cooked  a  meal  or  spent 
the  night.  This  is  generally  in  the  months  of  July  and 
August,  when  the  pine  leaves  and  branches  from  the  last 
winter's  cutting  are  dry  and  like  tinder,  liable  to  burn  from 
the  dropping  of  a  match  or  a  stroke  of  lightning.  There  i& 
no  necessity  for  this  criminal  negligence.  Proper  laws  and 
their  enforcement  a  few  times  will  setthe  careless  ones  to  think- 
ing, and  they  will  put  out  their  camp-fires  and  be  careful 
where  they  drop  a  match.  It  may  seem  hard  to  detect  the 
offender,  but  it  is  not.  Most  men  can  be  traced  easily  even 
in  the  pineries,  and  if  fires  result  from  their  acts  they  should 
be  punished  by  imprisonment  or  fines. 

Each  State  should  enact  special  laws  on  this  subject,  then 
circulate  full  information  and  cautious,  so  that  ignorance  can 
not  be  pleaded. 

The  practice  of  lumbermen  cutting  pine  in  the  winter  i& 
this  :  A  tree  is  felled,  the  branches  are  loped  oft'  and  lay  scat- 
tered over  the  ground ;  the  summer  following  these  become 
very  dry  and  are  like  powder.  A  match  thrown  away,  an 
emptied  pipe — any  thing  with  even  a  spark  of  fire  attached 
will  start  the  burning.  Being  scattered  so  evenly  over  the 
ground,  fire  spreads  and  gathers  force,  and  does  not  ptop  at 
the  end  of  the  old  choppings,  but  runs  on  into  the  green  for- 
est; so  where  perhaps  80  acres  was  cuty  double  that  or  more 
may  be  burned  or  killed. 

A  remedy  for  this  would  be  a  law  requiring  the  lumbermen 
to  employ  an  extra  man  in  the  woods,  and  carefully  pile  these 
green  pine  branches  and  refuse  in  open  spaces,  where  they  may 

*  This  article  was  written  for  the  Cincinnati  Forestry  Congress,  but  was 
delayed  by  reason  of  the  author's  absence  upon  a  journey  to  the  Pacific- 
Coast. 
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be  burned  at  the  right  time,  or  should  they  take  fire  from  ac- 
cident fire  nnaj'  not  spread. 

The  extra  expense  is  very  little,  and  a  large  porportion  of 
forest  fires  can  be  traced  to  these  scattered  dry  pine  leaves, 
ready  to  catch. 

After  the  first  season,  there  is  but  little  danger  of  fires  in 
these  old  choppings,  as  the  pine  leaves  drop  off  and  green  hard 
woods,  maples,  poplars,  etc.,  spring  up  and  the  danger  is  over 
in  a  ^reat  measure. 

We  have  not  been  able  to  trace  any  forest  fires  to  so  called 
"Indian"  work.  The  Indian  builds  a  very  small  fire  and 
hovers  over  it  for  warmth.  He  says,  "  White  man  build  heap 
big  fire  and  no  can  come  near  him." 

ThjB  Indian  always  carefully  extinguishes  his  camp  fire  be- 
fore he  "marches  on."  So  forest  fires  can  not  be  laid  to  the 
Indian.  I  found  in  Oregon  and  Washington  Territory,  on  the 
•Coast  Range  and  Puget  Sound  two  large  wind-falls,  that  oc- 
curred 100  years  since.  The  Indians  some  years  since,  how- 
ever, had  been  in  the  habit  of  burning  over  portions  of  these 
wind-falls,  so  that  the  deer  and  elk,  which  like  open  plains 
to  feed  in,  with  the  forest  as  a  cover,  would  stay  in  those  par- 
ticular spots,  and  not  aU  go  to  the  prairies  of  the  Willamette 
and  Yanquina. 

The  dry  sandy  soils  in  many  of  the  pine  forests  of  said  States 
•of  Michigan,  Wisconsin,  and  Minnesota  differ  in  many  local- 
ities from  the  Eastern  States,  where  most  of  the  forests  \^ere 
hard-woods;  fewer  small  streams  are  found;  rain-fall  is  less; 
more  danger  from  forest  fires.  Witness  the  horrible  scenes 
of  Peshtigo  and  vicinity  in  Eastern  Wisconsin,  in  1871,  and 
later  in  Eastern  Michigan,  occurring  on  this  dry  sandy  soil. 

There  are  large  areas  of  a  still  virgin  forest,  a^ide  from  the 
small  amount  of  pine  therein,  or  which  has  been  cut  and  re- 
moved  in  these  three  states  that  can  be  saved.  The  practice 
has  been,  until  within  a  year  or  two,  by  lumberman,  to  cut  the 
pine  timber,  and  then  abandon  the  land  to  the  country.  There 
would  be  an  average  of  five  pine  trees  to  an  acre  cut  and  re- 
moved. The  remainder  of  the  timber  would  be  small  pine- 
-cedar,  tamarac,  spruce,  and  the  varieties  of  hard-woods,  and 
unless  the  fire  had  ran  through  one  would  hardly  notice  that 
the  land  had  been  cut  over. 
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Now,  however,  owners  are  paying  up  taxes  and  carrying^ 
these  cut  lands. 

On  this  remaining  forest,  covering  some  60,000,000  acres, 
as  before  stated,  there  is  some  white  pine,  perhaps  75,000,000,000* 
feet,  that  will  be  cut  in  the  next  ten  years.  After  this  is- 
gone,  and  which  at  present  seems  to  be  the  only  timber  of  any 
commercial  value,  there  will  be  left  the  same  original  forest 
acres,  full  of  all  kinds  of  hard  woods,  the  cedars,  tamarac  and 
spruces,  and  the  young  white  pines,  all  of  which  will  become 
valuable,  so  that  the  forest  that  is  left  has  really  more  value^ 
in  its  variety  of  useful  trees  that  are  now,  or  soon  will  be,  in 
demand  for  the  vast  prairie  country  south  and  west  of  us. 

There  should  be  foresters  appointed  and  paid  good  salaries ;: 
men  of  intelligence  on  the  subject,  and  of  integrity  and  honesty 
of  purpose ;  their  duties  being  to  inform  themselves  of  every  part 
of  their  district,  its  wants  and  capabilities;  to  collect  informa- 
tion ;  go  among  the  people ;  to  settle  in  the  wooded  parts  thereof;, 
to  instruct  them  in  the  use  and  care  of  timber,  and  how  to  save 
and  utilize  it ;  to  have  meetings  in  the  country  school-houses ;  to 
teach  people,  who  do  not  realize  the  value  of  our  forests  how  to 
care  for  them,  etc.  Not  one  person  in  ten  has  any  idea  of  the 
necessity  of  care  as  to  forest-fires,  and  it  all  comes  from  igno- 
rance. Foresters  should  collect  and  distribute  information,  and 
advise  as  to  the  manner  of  cutting  timber.  Probably  as  much 
timber,  or  as  many  trees  in  number  are  destroyed  each  year 
through  ignorance  and  carelessness  in  cutting  the  pine  timber 
for  saw  logs,  as  there  is  that  are  cut,  and  really  used,  or  taken 
to  market. 

As  a  matter  of  saving  to  the  state  at  large,  the  simple  effects- 
of  an  intelligent  forester,  to  educate  the  country  people,  by  go- 
ing among  them,  and  telling  them  facts,  etc.,  would  pay  in  the- 
end  a  thousand  salaries,  to-wit:  It  is  not  generally  known 
that  even  a  branch  broken  from  a  hemlock  tree  kills  it.  The 
pine  is  also  a  sensitive  tree ;  a  broken  limb  or  a  slight  burn  on 
one  side  brings  on  decay;  hence  care  should  betaken  in  cutting. 
Again,  tires  should  never  be  allowed  to  run,  for  no  pine  comes 
up  again  on  burned  land. 

Lumbermen  sending  their  men  into  the  woods,  exploring  or 
hay-making,  should  charge  them  to  take  extra  care  of  camp- 
fires. 
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The  northern  part  of  Minnesota  and  Wisconsin,  and  the 
upper  pines  of  Michigan,  50  to  75  million  acres  of  land,  is  well 
calculated  as.  a  forest  reserve  or  park,  from  which  all  kinds  of 
timber  that  grow  in  the  middle  and  northern  states  may  be  ju- 
diciously taken,  and  still  the  main  forest  remain  intact,  if  it  is 
intelligently  and  practically  managed.  The  prairie  states  do 
not  now  perhaps  so  much  feel  the  need  of  having  such  a  torest 
to  draw  from,  but  they  will  very  soon. 

Vast  amounts  of  timber  for  agricultural  implements,  rail- 
road ties,  telegraph  poles,  fence  posts,  etc.,  are  wanted  each 
year.  The  demands  increase  as  the  prairies  settle  up.  This 
forest  is  the  only  one  left.  A  thousand  things  could  be  said 
on  this  subject,  but  what  is  wanted  is  prompt  action  on  the 
part  of  those  in  authorit}',  good  laws  made  and  executed,  people 
educated  up  to  the  point;  and  this  can  be  done  by  the  right 
man  or  men  in  each  district  of  said  forest,  meeting  the  people 
at  their  town-houses,  school-houses,  and  villages,  and  telling 
them  what  they  must  do,  showing  them  how  to  do  it,  and  mak- 
ing the  common  people  understand  that  fires  must  be  kept 
down,  and  the  originators  punished. 

The  writer  has  recently  visited  the  forests  of  the  Pacific  Coast, 
and  finds  there  even  more  danger  from  fires  than  in  Minnesota, 
Wisconsin,  or  Michigan.  Terrible  fires  are  raging  on  Puget 
Sound,  Coast  Kange,  and  Cascade  Forests.  lie  saw  one  of 
100  miles  by  10,  and  one  of  75  by  2  to  20  miles  in  extent,  all 
the  result  of  pure  carelessness  and  all  might  have  been  pre- 
vented. But  as  this  article  is  already  too  long,  we  will  simply 
say  we  can  save  1000  trees,  where  we  can  raise  one.  Twenty- 
five  years  since,  I  set  out  25  elms  in  good  soil,  and  under  very 
favorable  circumstances,  and  they  have  grown  well,  but  they 
wont  average  over  12  inches  in  diameter,  and  might  make  2 
cords  of  wood,  if  all  the  branches  are  cut.  If  I  had  educated 
my  timber  explorers  to  be  careful  of  fire,  I  might  have  saved 
millions.  Thirty  years  experience  in  forests  has  taught  me 
some  lessons.    I  would  that  others  could  see  also. 
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THE  AMERICASr  FORESTRY  CONGRESS:— CINC IK- 

NATI  MEETING. 

AMONG  the  guests  invited  by  the  Government  to  partici- 
pate in  the  Centennial  Anniversary  of  the  Surrender  of 
Lord  Cornwallis,  at  Yorktown,  in  the  fall  of  1881,  were  six 
officers  of  the  Prussian  Army  bearing  the  name  of  Von  Steu- 
ben, and  repre-«enting  the  family  of  Gen.  Steuben,  of  the 
American  Revolution,  and  a  seventh — Richard  Baron  Von 
Steuben,  formerly  of  tlie  Prussian  Array,  but  then  Superin- 
tendent of  Prussian  Crown  Lands.  The  latter,  in  the  course 
of  a  journey  through  the  country,  had  noticed  the  waste  and 
neglect  in  the  matter  of  American  Woodlands,  and  when  at 
Ciuciniiati,  he  took  occasion  to  mention  the  urgent  need  of 
measures  for  their  conservation  and  renewal. 

This  is  believed  to  have  been  the  first  incident  in  the  move- 
ment which  led  to  a  call  for  a  Convention  at  Cincinnati,  to  be 
lield  on  the  25th  of  April,  1882,  and  the  four  tollowing  days. 
The  suggestion  was  at  once  favorably  received,  and  many  cit- 
izens engaged  in  the  enterprise  with  great  zeal.*  Public 
meetings  were  held,  many  committees  were  appointed,  and 
funds  were  raised  to  pay  expenses.  An  immense  number  of 
invitations  were  sent  out  to  every  portion  of  the  United  States 
and  Canada;  Governor  Foster,  of  Ohio,  appointed  the  27tli 
day  of  April  as  "Arbor  Day,"  and  Eden  Park,  in  Cincinnati, 
Was  designated  as  a  place  for  planting  a  great  number  of 
Memorial  Trees  in  honor  of  distinguished  persons  living  and 
deceased.  These  preparations  were  widely  noticed  through- 
out the  country,  and  in  their  arrangement,  the  ladies  took  a 
most  active  part,  and  in  no  small  degree  assured  them  of  suc- 
cess.   They  consisted  in  the  planting  and  dedicating  of  tihe 

*At  a  future  time,  and  with  more  ample  materials  than  are  at  hand,  we 
propose  to  notice  several  earlier  movements  for  this  object,  and  particu- 
larly The  American  Forestry  Association. 

The  want  of  fuller  information  than  we  possess,  prevents  us  from  giving 
also,  a  more  ample  notice  of  the  earlier  measures  at  Cincinnati,  which 
prepared  the  way  for  the  meeting  at  that  place  in  April  last.  We  would 
willingly  afiford  an  opportunity  for  presenting  a  statement  of  these  proceed- 
ings by  any  person  who  might  have  in  his  possession  the  facts  needed  for 
its  preparation. 
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trees,  a  street  procession,  public  speaking  at  the  park,  and  va- 
rious reception  ceremonies,  all  of  which  were  planned  and 
executed  with  admirable  precision,  and  complete  success.  An 
enterprising  printer  had  prepared  banners,  bearing  the  device 
of  an  Oak  Leaf,  and  the  inscription,  "  Welcome,  Foresters,'' 
and  these  were  displayed  by  the  hundreds,  in  the  principal 
streets,  and  from  public  and  private  buildings  througfiout  the 
city.  The  in-door  exercises  were  appointed  to  be  held  at 
Music  Hall,  and  the  reception  ceremonies  were  arranged  in  a 
most  satisfactory  manner. 

These  preparations  drew  together  a  large  number  of  persona 
from  every  part  of  the  country,  and  from  Canada,  and  in  an- 
ticipation that  something  permanent  would  result  in  the  way 
of  organization,  a  Committee  of  Citizens,  with  Qen.  Durbin 
Ward  as  their  Chairman,  had  drafted  the  form  of  a  Constitu- 
tion. This  was  considered  by  a  committee  appointed  on  the 
first  day  of  the  meeting,  and  with  some  amendments,  waev 
approved  and  adopted  as  follows : 

CONSTITU'IION   OF   THR    AMERICAN    FORESTRY   CoNGRESS. 

Art.  I.  This  Association  shall  be  known  as  the  American  Forestrt 
Congress, 

Art.  II.  The  object  of  this  Congress  shall  be  to  encourage  the  protec- 
tion and  planting  of  forest  and  ornamental  trees,  and  to  promote  forest 
culture. 

Art.  III.  Any  person  may  become  a  member  of  this  Congress  on  the 
payment  of  $2.     The  annual  assessment  on  each  member  shall  be  $1. 

Art.  IV.  The  officers  of  the  Congress  shall  be  a  President,  a  Vice- 
President  from  each  State  and  Territory  in  the  United  States,  and  for 
each  Province  in  Canada;  a  Recording  Secretary,  a  Corresponding  Secre^ 
tary,  a  Treasurer,  an  Executive  Committee,  District  Committees,  Commit- 
tee on  Annual  Meeting,  Local  Committee. 

Art.  V.  There  shall  be  an  annual  meeting,  which  shall  be  held  at 
such  time  and  place  as  the  Congress  may  determine. 

Art.  VI.  Sec.  1.  All  officers  of  this  Congress,  except  as  hereinafter 
provided,  shall  be  elected  annually,  at  the  annual  meeting,  and  shall  hold 
office  for  one  year,  and  until  their  successors  shall  be  elected. 

Sec.  2.  The  Presidents  of  the  several  State,  Territorial,  and  Provincial 
Associations,  shall  be  the  Vice-Presidents  of  the  Congress  after  the  cur- 
rent year. 

Sec.  3.  The  Executive  Committee  shall  be  composed  of  the  President, 
Becording  and  Corresponding  Secretaries  of  this  Congress,  one  District 
Delegate  from  each  of  the  districts  hereinafter  named,  to  be  appointed  by 
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the  President  and  ratified  by  the  Congress,  together  with  the  Correspond- 
ine  Secretary  of  each  State,  Territorial,  and  Provincial  Association. 

Sec.  4.  The  Corresponding  Secretaries  of  the  State,  Territorial,  and 
Provincial  Associations  within  each  district  shall  be  a  District  Committee, 
of  which  the  respective  District  Delegate  shall  be  a  membet,  and  the 
Chairman  thereof. 

Art.  VII.  Sec.  1.  The  President  shall  preside  at  all  meetings  of  the 
Congress,  and  deliver  an  annual  address. 

Sec.  2.  The  Recording  Secretary  shall  keep  a  record  of  the  proceed- 
ings of  the  Congress,  and  shall  be  the  custodian  of  all  papers  and  docu- 
ments ordered  to  be  preserved,  which  shall  be  arranged  for  convenience 
of  reference. 

Skg.  3.  The  Corresponding  Secretary  shall  conduct  the  correspondence 
of  the  Congress. 

Skc.  4.  The  Treasurer  shall  have  charge  of  ^11  funds  and  pay  out  the 
same  on  direction  of  the  Congress,  on  orders  signed  by  the  President  and 
Recording  Secretary. 

Art.  VIII.  The  following  groups  of  States,  Territories,  and  Provinces 
shall  comprise  the  several  districts: 

\st  District — The  New  England  States  and  the  State  of  New  York. 
^d  District — New  Jersey,  Pennsylvania,  Delaware,  Maryland,  District  of 

Columbia,  Virginia,  and  West  Virginia. 
M  District — Ohio,  Indiana,  Michigan,  Kentucky,  and  Tennessee. 
4M  District — North  Carolina,  South  Carolina,  Georgia,  Alabama  and  Florida. 
hth  District — Wisconsin,  Minnesota,  Dakota,  Wyoming,  and  Montana. 
Uh  District — Illinois,  Missouri,  Iowa,  Nebraska,  and  Kansas. 
Ith  District — Mississippi,  Louisiana,  Te.xas,  Arkansas,  and  Indian  Territory. 
hth  District — Colorado,  Mexico,  Utah,  and  Arizona. 

^ih  District — California,  Nevada,  Oregon,  Washington  Territory,  and  Idaho. 
lOM  District — Quebec  and  Maritime  Provinces. 
Wtk  District — Ontario  and  Western  Provinces. 

Art.  IX.  Skc.  1.  The  Committee  on  Annual  Meeting  shall  be  com- 
posed of  the  President,  and  Corresponding  and  Recording  Secretaries  of 
the  Congress,  and  the  District  Committee  within  whose  district  the  annual 
meeting  of  the  Congress  shall  be  held,  whose  duty  it  shall  be  to  prepare 
a  programme  of  exercises,  and  assign  to  their  proper  divisions  all  essays 
or  papers  prepared  for  the  Congress. 

Sec.  2.  The  Local  Committee  shall  be  appointed  by  the  President  at 
each  annual  meeting,  subject  to  the  ratification  of  the  Congress,  and  a 
majority  of  the  members  of  such  Committee  shall  reside  in  the  vicinity 
of  the  place  where  the  next  succeeding  annual  meeting  of  the  Congress 
shall  be  held,  whose  duty  it  shall  be  to  make  all  necessary  arrangements 
for  the  meeting  of  the  Congress,  and  the  accommodation  of  the  Delegates. 

Art.  X.  The  Congress  may  appoint  Delegates  to  kindred  Associations, 
and  between  the  annual  meetings  the  President,  Corresponding  and  Re- 
cording Secretaries  shall  be  a  Committee,  with  power  to  appoint  such 
Delegates. 
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Art.  XI.    This  Constitution  may  be  amended  by  a  majority  vote  of  the 
members  present  (and  voting)  at  any  annual  meeting. 

The  officers  elected  at  this  meetiDg  were  as  follows : 

President:  Gkorge  B.  Lorikg,  Washington,  D.  C. 

Vice-Prksidekts:  First  Dislrici — Maine,  Gkorge  Sawyer,  Wiscasset;  New 
Hampshire,  Mr.  Gkorge  W.  Riddle,  Manchester;  Vermont,  Prop.  M. 
C.  BucKHAM,  President  of  Vermont  University,  Burlington;  Massa- 
chusetts, Mr.  X.  H.  Egleston,  Williamstown ;  Rhode  Island,  Mr.  H. 
G.  Rdsskll,  East  Greenwich;  Connecticut,  Prof.  B.  G.  Northrop, 
Clinton ;  New  York,  Hon.  Horatio  Sktmour,  Utica. 

Second  IHsiriet — New  Jersey,  Prof.  George  H.  Cook,  Rutger's  College; 
Pennsylvania,  Mr.  Thomas  Meehan,  Germantown;  Delaware,  Prof.  — 
PuRNELL,  Newark;  Maryland,  Gov.  Hamilton;  District  of  Columbia, 
Mr.  John  Saul;  Virginia,  Mr.  W.  H.  Wickham,  Richmond;  West 
Virginia,  Hon.  H.  G.  Davls,  Piedmont. 

Third  District — Ohio,  Mr.  John  Simpkinson,  Cincinnati;  Indiana,  Prof.  J. 
Ingersoll,  Lafayette;  Michigan,  Prof.  W.  J.  Beal,  Lansing;  Ken- 
tucky, Hon.  Cassius  M.  Clay,  Whitehall;  Tennessee,  Prof.  J.  M. 
Safford,  Nashville. 

Ftmrih  District — North  Carolina,  Mr.  S.  D.  Kelsey,  Highlands;  South  Car- 
olina, Hon.  D.  Wyatt  Aiken;  Georgia,  Richard  Pkters,  Atlanta; 
Alabama,  Dr.  Chas.  Mohr,  Mobile;  Florida,  Hon.  J.  G.  Kxapp,  Li- 
mona. 

Fifth  District — Wisconsin,  Hon.  W.  E.  Smith,  Madison ;  Minnesota,  Hon, 
George  L.  Becker,  St.  Paul;  Dakota,  Mr.  H.  M.  Thompson,  Preston 
Lake;  Wyoming,  Hon.  John  W.  Hoyt,  Cheyenne;  Montana,  Mr.  C. 
W.  Lombard,  Missoula. 

Sixth  Disirict — Illinois,  Mr.  Arthdr  Bryant,  Sr.,  Princeton;  Missouri,  Mr. 
S.  M.  Tracy,  Columbia;  Iowa,  Hon.  Chas.  E.  Whiting,  Whiting;  Ne- 
braska, Hon.  R.  W.  Furnas,  Brownville;  Kansas,  Mr.  Geo.  C.  Brack- 
ETi",  Lawrence. 

Seventh  Distnct — Louisiana,  ;    Arkansas,  Prof.  F.  L.  Harvey,  Fay- 

etteville;  Texas,  Prof.  G.  G.  Georgeson,  College  Station  ;  Indian  Ter- 
ritory, —  FoRMAN,  Muskogee. 

Eighth  Dw/nc<— Colorado,  Prof.  E.  E.  Edwards,  Fort  Collins;  New  Mexico,. 
;  Arizona, ;  Utah,  Mr.  J.  E.  Johnson,  St.  George. 

Kinth  Disirict — California,  Prof.  Robert  E.  C.  Stearns,  Berkeley;  Nevada^ 
;    Oregon,  Mr.  J.  B.  Dufurj    Washington  Territory, ; 


Idaho, 


Tenth  District — Quebec,  Mr.  Wm.  Little,  Montreal. 

Eietjenih  District — Ontario,  Mr.  D.  W.  Beadle,  St.  Catherine's. 

Recording    Secretary — W.    L.   DeBeck,  Cincinnati,  0.      Corresponding 

Secretary — D.   D.   Thompson,  Cincinnati,  0.     Treasurer — Geo.  W, 

Trowbridge,  Glendale,  0. 
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The  following  persons  present,  enrolled  their  names   as- 
memhers,  and  paid  their  dues  : 


JoHX  A.  Warder,  North  Bend,  0. 
Geo.  W.  Trowbridge,  Glendale,  0.. 
J.  T.  Stewart,  Peoria,  111. 
Leo  Weltz,  Wilmington,  0. 
J.  L.  Teal,  Perin's  Mills,  O. 
Geo.  W.  Campbell,  Delaware,  O. 

D.  W.  Beadle,  St.  Catherine's,  Ont. 
W.  Brown,  Ag.  College,  Guelph,  Ont. 
Horace  Wilson,  Columbus,  0. 

Wm.  Saunders,  London,  Ont. 
Geo.  B.  Loblxg,  Salem,  Mass. 
Wm.  Kramer,  Dayton,  0. 
J.  S.  Hicks,  Roslyn,  Queens  Co.,  N.  Y. 
Wm.  R.  Lazenby,  Columbus,  0. 
Chas.  J.  Meyer,  Fond-du-Lac,  Wis. 
Wm.  Little,  Montreal,  Canada. 
Charles  Anderson,  Kuttawa,  Ky. 
Cassius  M.  Clay,  White  Hall,  Ky. 
James  Little,  Montreal,  Canada. 
Alfred  Springer,  Cincinnati,  O. 
Geo.  Vasey,  Washington,  D.  C. 
Samuel  R.  Low^ry,  Uuntsville,  Ala. 
Vol.  M.  Spalding,  Ann  Arbor,  Mich. 
John  H.  Studer,  Columbus,  0. 
A.  W.  Gilbert,  Ross,  0. 
Chas.  Mohr,  Mobile,  Alabama. 
John  (y.  Cullmann,  Cull  man  n,  Ala. 
Bern  HARD  E.  Fernow,  Lehigh  Fur- 
nace, Slatington  P.  O.,  Penn. 
Henry  O.  Stout,  Adams  Co.,  0. 
John  R.  Proctor,  Frankfort,  Ky. 
J.  Taft,  Cincinnati,  O. 
Franklin  B.  Hough,  Lowville,  N.  Y. 
C»  C.  Andrews,  St.  Paul,  Minn. 
Jonathan  Peri  am,  Chicago,  111. 
N.  S.  Townshend,  Columbus,  O. 
Chas.  Smith,  Columbus,  0. 

E.  H.  Caleins,  Burlington,  Iowa. 


A.  R.  Crandall,  Lexington,  Ky. 

G.  Bambach.  Ripley,  0. 

J.  Jenkins,  Winona,  O. 

Edward  Orton,  Columbus,  0. 

Jerome  Tice,  Elenor,  ClermontCo.,0. 

D.  D.  Thompson,  Cincinnati,  O. 

N.  H.  EcLESTON.Williamstown.Mass.. 

C.  E.  Thobne,  Springfield,  O. 
A.  Furnas,  Danville,  Indiana. 
H.  R.  Geiger,  Springfield,  O. 
S.  D.  Bear,  Dayton,  O. 

S.  Bock,  Miamisburg,  0. 

John  Wm.  Sohn,  Hamilton,  0. 

George  Dana,  Belpre,  O. 

A.  W.  Butler,  Sec.  Society  Natural 

History,  Brookville,  Indiana. 
Cleveland  Abbe,  Army  Signal  Oflfice, 

Washington,  D.  C. 
O.  M.  Myricke,  Brookville,  Tnd. 

F.  L.  Harvey,  Fayetteville,  Ark. 
J.  W.  Staru,  Steele  City,  Neb. 
John  Simpkinson,  Cincinnati,  0. 

G.  B.  Brackett,  Denmark,  Iowa. 
W.  L.  DeBeck,  Cincinnati,  O. 
Robert  Kufhnert,  Cincinnati,  O. 
Harman  Dean,  Sidney,  Shelby  Co.,  0. 
R.  B.  Warder,  North  Bend,  0. 
Rev.  John  M.  Walden,  Cincinnati,  O. 
James  W.  G.A.MBhE,  Cincinnati,  0. 
John  P.  Bennett,  Pickaway  Co.,  O^ 
Adolph  Leue,  Cincinnati,  O. 

D.  C.  BuR.<*oN,  Topeka,  Kan. 

T.  E.  MacNamara,  Cincinnati,  0. 
Robert  Clarke,  Cincinnati,  0. 
C.  G.  Comegys,  M.  D.,  Cincinnati,  O. 
Jos.  W.  Miller,  Cincinnati,  0. 
Jos.  F.  Wright,  Cincinnati.  0. 
John  A.  Gang,  Cincinnati,  0. 


The  meeting  resolved  itself  into  four  sections,  and  chose 
officers  as  follows : 

Section  A — '*  Uses  of  Forests.'' 

President — Franklin   B.  Hough,  Chief  of  Forestry  Division,  Depart- 
ment of  Agriculture,  Washington,  D.  C. 
Secretary — William  Little,  Montreal,  Province  of  Quebec. 


Section  B — '^Conservation  and  Practical  Forestry'' 

President — John  A.  Warder,  North  Bend,  Ohio. 
Secretary — S.  W.  Emery,  Lake  City,  Minnesota. 
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Section  C — ''Influences" 

President — Prof.  William  Saukders;  London,  Ontario. 
Secretary — Prof.  R.  B.  Warder,  North  Bend,  Ohio. 

Section  D — "Education" 

President — N.  H.  Egleston,  Williamstown,  Massachusetts. 
Secretary — Prof.  Adolph  Leue,  Cincinnati,  Ohio. 

The  following  named  papers  were  entered,  and  for  the  most 
part  read  during  the  meeting,  Nos.  1  to  15  being  assigned  to 
Section  A ;  16  to  28  to  B ;  24  to  30  to  C ;  and  31  to  40  to  D. 
The  remainder  were  not  classified,  and  some  of  them  were 
read  only  by  titles : 

1.  The  Forestry  of  the  Future, Franklin  B.  Hough^  Chief  of  Forestry, 

2.  The  Southern  Pine, Dr.  Charles  Mohr,  Mobile,  Ala. 

2.  The  Walnut  Tree Wm.  B.  Ragan,  Clayton.  Ind. 

4.  Distribution  of  Canadian  Trees,... <4.  T.  Dnimmond,  Montreal,  Canada. 

5.  Flora  of  the  Black  Hills, Robt.  Douglas,  Waukegan,  111. 

^.  Pine  Forests  of  Canada, Jas,  Little,  Montreal,  Canada. 

7.  Arboreal  Flora  of  Arkansas, Prof.  F.  L.  Harvey,  Fayetteville,  Ark. 

8.  Profitable  Trees  for  Florida, Hon.  J.  G.  Knapp,  Limona,  Fla. 

9.  Forests  of  Michigan, Prof.  V.  M.  Spalding,  Ann  Arbor,  Mich. 

10.  Forest  Reserves  at  the  Headwaters  of  the  Ohio,..il/.  C.  Head,  Hudson,  O. 

11.  Roadside  Planting  for  Utility Chas.  Garfield,  Grand  Rapids,  Mich. 

12.  Trees  of  'i'exas, T.  V.  ^?/n5o?i,  Denison,  Texas. 

13.  Suggestion  Regarding  Government  Assistance, 

Prof.  Wm.  Broum,  Guelp,  Ont, 

14.  Historical  Sketch  of  the  Development  of  the  Forest  Policy 

in  Germany Bemkard  E.  Fernow,  Lehigh  Furnace,  Penn. 

15.  Preservation  of  Timber Prof.  F.  W.  Clarke,  Cincinnati,  O. 

16.  The  Work  of  Western  Nurserymen,  Present  and  Prospective, 

S.  W.  Emery,  Lake  City,  Minn. 

17.  Culture  and  Management  of  our  Native  Forests, 

H  W.  S.  Cleveland,  Chicago.  III. 

18.  Three-Motion  Plan  of  Planting, Robert  Douglas,  Wa,ukegQ,n,l\\. 

19.  The  Wild  Cherry  Tree Hon.  Horatio  Seymour,  Utica,  N.  Y. 

20.  Useful  Trees  of  Michigan, Prof.  W.  J.  Beal,  Lansing,  Mich. 

21.  The  Catalpas, ./.  C  Tea*,  Carthage,  Mo. 

22.  Cheap,  Hardy  Trees  for  the  Prairies, -/.  T.  Allan,  Omaha,  Neb. 

23.  Woody  Plants  of  Ohio D.  L.  and  Jos.  F.  James,  and  Dr.  Warder. 

24.  Forests  and  Health, Dr.  Daniel  Millkin,  Hamilton,  0. 

25.  Climatology  and  Forestry Dr.  George  L.  Andrew,  Laporte,  Ind. 

26.  Forestry  and  Rainfalls, A,  Saunders  Piatt,  Mackacheck,  O. 

:27.  Torrents  and  Torrential  Floods D,  D.  Thompson,  Cincinnati,  O. 

^.  Evils  of  Woods  Pasture, Dr.  J.  A.  Warder,  North  Bend,  0. 
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29.  Droughts,  Famines,  and  Floods  in  China, 

David  H.  Baily,  late  Consul  General  of  the  U.  S.  in  China.- 

30.  Forests  and  Rainfall  in  Ontario, Prof.  Wm.  Brown,  Guelph,  Ont. 

31.  The  Necessity  for  a  School  of  Forestry  in  the  United  States, 

Gen.  C.  C.  Andrews j  St.  Paul,  Minn. 

32.  What  is  a  Forest  Tree  in  the  Eye  of  the  Law  ? 

Oeo.  C.  BracTcetty  Lawrence,  Kan.- 

33.  Management  and  Culture  of  the  Locust, Waldo  F.  Brown,  Oxford. 

34.  Measures  of  Locust  Trees, Dr.  J.  A.  Warder,  North  Bend,  0. 

35.  Culture  of  the  Locust  on  Long  Island, John  8.  Hicks,  Long  Island. 

36.  Educational  Means, B.  0.  M.  2)c;^^A-,  Cincinnati,  0. 

37.  A  Suggestion  from  the  Schools  of  Bavaria, 

Prof.  R.  B.  Warder,  North  Bend,  O. 

38.  Forest  Administration  in  Germany, Robert  Kuehnert,  Cincinnati,  O. 

39.  Lessons  from  Australia  and  Scotland, ...Pro/^  Wm.  Brown,  Guelph,  Ont. 

40.  Suggestions  Respecting  a  Text-Book  on  Forestry, Prof.  Wm.  Brown. 

41.  Advantages  Resulting  from  the  Preservation  of  Forests, Baron 

Richard  von  Steuben,  Royal  Chief  Forester  of  the  German  Empire. 

42.  Forestry  in  America, Isaac  Sniucker,  Newark,  0. 

43.  Forests  and  Trees  of  Northern  Georgia,.^.  C.  Freeman,  C.  E.,  Elyay,  Ga. 

44.  Woods  of  Indian  Territory, J.  Foreman,  Muscagee,  Indian  Ter. 

45.  Growth  and  Destruction  of  Forests, 

Dr.  A.  G.  Humphreys,  Galesburg,  111. 

46.  Climatology  and  Forestry, Prof.  Ingersol,  Lafayette,  Ind. 

47.  Trees  of  Southern  California, ,»Wm.  Heaver,  Los  Angeles,  Cal. 

48.  Complaint  of  Diana — Poem, Horace  J.  Smith,  Nordoff,  Cal. 

49.  Why  should  we  Plant  Trees? Dr.  A.  Ely,  Seringville,  Ontario,  Can. 

50.  The  Poplars  and  Cottonwoods,... Pro/".  Sereno  Watson,  Cambridge,  Mass. 

51.  Tree  Planting Simeon  Eby,  Lancaster,  Penn. 

52.  Wind-Breaks  on  the  Prairies,.... C.  E.  Whiting,  Whiting,  Iowa. 

53.  Beneficial  EflFects  of  WMnd-Breaks, L.  B.  Wing,  Newark,  O. 

W.  State  Commissioners  and  State  Arboreta, 

Prof.  W.  R.  Lazenby,  Columbus,  0. 

55.  Timber  in  Illinois, G.W.  Minier,  Minier,  111. 

56.  Trees  Growing  upon  the  Plains  of  Colorado— How  influenced 

by  Climate,  Altitude,  and  Irrigration, D.  S.  Grimes,  Denver,  Col. 

57.  Nature's  Plan  for  Reproduction, Leo.  Weltz,  Wilmington,  0. 

58.  Natur  Verjungung, Prof.  Adolph  Leue,  Cincinnati,  O. 

«>9.  Colorado  Hardy  Conifers  in  Cultivation,...  7%o*.  Douglas,  Waukegan,  111. 

60.  Colorado  Conifers  in  Eastern  Nebraska,..*/.  Afaj?^«r5,  Nebraska  City,  Neb. 

61.  Experiments  in  Planting  on  Cape  Cod, James  S.  Fay,  Boston,  Mass. 

62.  Wald  Verwusting,  Wald  Erhaltung,  Kunstliche  Bewalding, 

K.  Ludloff,  Milwaukee,  Wis. 

^6.  Wind-Breaks  on  the  Prairies, Suel  Foster,  Muscatine,  Iowa. 

^-  Hnesof  New  England, John  Robinson,  Salem,  Mass. 

^-  Grouping  in  Forestry Dr.  J.  A.  Warder,  North  Bend,  O. 

^'  ^Iva  and  Plantations  of  Nebraska, 

Gov.  R.  W.  Furnas,  Brown ville,  Neb.. 
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•67.  Nurse-Plants  in  Forests, ...Dr.  J,  A.  Warder,  North  Bend,  0. 

68.  Evergreens  on  the  Prairies, Samuel  Edwards,  Mendota,  111. 

69.  Planting  by  Railroads, liobert  Douglas,  Waukegan,  111. 

70.  Iowa's  Work  in  Tree  Planting Prof.  J.  L.  Budd,  Ames,  Iowa. 

71.  Cheap  Trees  as  a  Shelter  for  Better  Kinds, 

Dr.  J.  A.  Warder,  North  Bend,  0. 

72.  Mixed  Plantations, ...Dr.  J.  A.  Warder,  North  Bend,  0. 

73.  Native  Stock  for  Prairie  Planting,...  (r^orgrd  E.  Wiighi,  Sioux  City,  Iowa. 

74.  Anti-miasmatic  Influences F.  L.  Olmslead,  Brookline.  Mass. 

75.  Lessons  to  be  Learned  I'roiu  the  Forests  of  Western  Asia, 

J'rqr.  H.  S.  Osbom,  LL.  D.,  Oxford,  0. 

76.  Injurious  Insects, #» Prof.  C.  V.  Riley,  Washington,  D.  C. 

77.  Forest  Insects, Prof.  Wm.  Sauriders,  houdoxi,  Out. 

78.  Arnold  Arboretum John  Robinson,  Salem,  Mass. 

79.  Experimental  Forest  Stations, Prof.  A.  Jjeuc,  Cincinnati,  O. 

80.  Trees  of  Worship  among  the  Ancient  Greeks, 

Prof  Edward  North,  Clinton,  N.  Y. 

81.  Romance  of  Forests, Gen.  Durbin  Ward,  Cincinnati,  O. 

82.  Distribution  of  Conifers  in  the  United  States, 

Dr.  Geo.  Vassey,  Washington,  D.  C. 

83.  The  Cultivation  of  the  White  Mul berry,... ^S.  R.  Lowery,  Huntsville,  Ala. 

84.  Profits  of  Durable  Trees, Dr.  A.  Furnas,  Danville,  111. 

85.  Forests  and  Water  Supply, Verplanck  Colvin,  Albany,  N.  Y. 

The  following  Committees  were  appointed: 

1.  To  report  upon  Forest  Experimental  Stations.  Prop.  A.  Leue;  M.  V. 
Colvin;  Dr.  F.  B.  Hough;  Dr.  Charles  Mohr;  Mr.  D.  W.  Beadle;  Dr. 
J.  A.  Warder,  and  Prop.  William  Saunders. 

2.  To  memorialize  State  Legislatures  upon  the  establishment  of  State  Forestry 
Chmmissions.  Dr.  F.  B.  Hough;  Prop.  Wm.  R.  Lazenby;  Prof.  C.  S. 
Sargent;  Dr.  J.  A.  Warder;  Prof.  Wm.  J.  Beal;  Hon.  Cassius  M.  Clay, 
and  Prof.  J.  M.  Safford. 

3.  To  report  upon  Forest  Fires,  and  the  Injuries  to  Forests  by  Cattle.  Dr. 
•Charles  Mohr  ;  Mr.  N.  H.  Egleston  ;  Mr.  Henry  C.  Sigles  ;  Prop.  R.  C. 
Kedzie;  Hon.  Horace  Wilson;  Mr.  V.  Colvin;  Hon.  H.  G.  Joly,  and 
Prof.  Wm.  Brown. 

4.  To  report  upon  best  Methods  of  Planting.  Mr,  A.  W.  Butler;  Mr.  J. 
Jenkins;  Hon.  L.  B.  Hodges;  Dr.  A.  Furnas,  and  Mr.  Thomas  Douglas. 

5.  To  report  upon  Forestry  Education.  Gen.  C.  C  Andrews;  Prop.  A. 
Leue;  Prof.  V.  M.  Spalding;  Mr.  Bernhard  E.  Fernow,  and  Prop.  R,  B. 
Warder. 

After  resolutions  of  thanks  to  the  citizens  of  Cincinnati, 
for  the  efficient  manner  in  which  they  had  originated  this 
meeting,  and  had  arranged  its  details  in  a  most  satisfactory 
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manner,  the  Forestry  Congress  adjourned  to  meet  in  the  city 
of  Montreal,  upon  the  2l8t  and  22d  days  of  August  next, 
these  being  the  days  preceding  the  beginning  of  the  meeting 
of  the  American  Association  for  the  Advancement  of  Science, 
as  already  appointed.  Before  adjournment,  hope  wa«  ex- 
pressed that  Congress  would  be  found  willing  to  order  the 
publication  of  the  papers  presented  at  this  meeting.  A  series 
was  prepared,  and  forwarded  to  Washington,  and  much  cor- 
respondence ensued.  The  measure  was  considered  favorably 
by  the  Printing  Committee  of  the  Senate,  but  the  session  ad- 
journed without  further  action  being  taken. 

We  can  not  but  regard  this  Convention  at  Cincinnati  as  des- 
tined to  result  in  great  and  lasting  benefit  to  the  country, 
from  its  having  awakened  public  attention  to  the  great  im- 
portance of  Forestry,  in  the  welfare  of  the  present  and  the 
future.  It  attracted  the  notice  of  active  minds,  which  had 
not  previously  realized  the  dangers  that  might  result  from 
excessive  exhaustion  of  our  forest  supplies,  and  the  neglect  of 
measures  tending  to  their  renewal,  and  it  brought  together, 
from  every  part  of  the  country,  men  who  had  taken  a  deep 
interest  in  the  subject,  and  who  independently,  and  each  in 
his  way,  had  been  looking  upon  this  question  as  urgently 
needing  attention.  It  made  them  acquainted  with  one 
another,  and  in  the  discussions  that  occurred,  every  one  of 
them  gained  some  new  ideas  upon  the  subject  in  which  they 
felt  a  common  interest;  and  in  the  formation  of  a  society 
that  gave  an  organization  to  their  eftbrts,  a  new  impulse  was 
^ven  to  the  measure  that  can  not  fail  to  lead  to  the  most  im- 
portant results. 

A  second  meeting  of  this  Congress  has  been  held  at  Mon- 
treal, pursuant  to  adjournment,  and  with  complete  success. 
We  hope  in  our  next  number  to  give  an  account  of  its  pro- 
ceedings, not  having  at  hand,  at  the  time  of  writing,  the  pa- 
pers necessary  for  presenting  a  full  account. 
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MISCELLANY. 

On  the  Starting  of  a  Maple- Grove  for 
Sugar- Making. — In  noticing  the  facil- 
ity with  which  a  maple  orchard  may 
be  started,  and  the  profit  that  may 
be  realized  from  the  investment,  the 
Hon.  H.  G.  Jolt,  in  an  official  re- 
port ra»ide  to  the  Dominion  Govern- 
ment, thus  speaks  of  the  methods 
that  may  be  practiced  in  Canada: 

"There  are,  on  almost  every  farm, 
spots  where  trees  might  be  planted 
with  advantage,  without  interfering 
with  farming  operations.  Maple  re- 
commends itself,  for  the  splendid 
quality  of  its  wood,  and  especially 
for  the  profits  yielded  by  it  every 
year,  in  the  shape  of  sugar.  Farmers 
who  are  industrious  enough  to  plant 
them,  generally  plant  them  too  large, 
under  an  erroneous  impression  that 
they  will,  thereby,  gain  time.  They 
are  at  a  great  deal  of  trouble  and 
expense  in  selecting  them  and  get- 
ting them  out  of  the  woods  and  plant- 
ing them  with  extra  precautions; 
large  trees  require  strong  staking  to 
steady  them  against  the  winds,  etc 
Those  trees,  with  their  large  roots 
broken,  their  rootlets  torn,  suddenly 
removed  from  the  shelter,  under 
which  they  were  born  and  have  al- 
ways grown,  are  ejc posed  to  die  in 
great  number;  the  survivors  linger 
ft »r  years  before  they  can  recuperate 
enough  to  go  on  with  their  growth; 
all  this  is  rather  discouraging. 

"A  cheaper  way  to  raise  a  maple 
orchard  is  this:  In  the  fall,  after  a 
heavy  rain,  if  you  go  to  any  maple 
grove,  you  will  find  that  the  maple 
seedlings,  with  which  the  ground  is 
covered,  as  with  a  thick  carpet,  will 
pull  up  as  easily  as  carrots,  with 
scarcely  any  damage  to  the  little 
rootlets;  in  one  hour  you  can  collect 
hundreds  of  them,  if  the  ground  is 
sufficiently  wet  and  soft. 

*'  Plant  them  at  once,  in  a  corner 
of  your  garden  in  good  mellow 
ground,  about  two  feet  apart  each 
way,  if  you  can  dispose  of  that  much 
room;  you  can  put  at  that  rate,  nine 
thousand  two  hundred  and  sixteen 
seedlings  in  one  superficial  acre, — a 


fine  nursery  sufficient  to  supply  trees 
for  fifty-seven  acres  of  maple  orchard ; 
for  the  wants  of  a  farmer  a  little 
corner  of  his  garden  will  be  sufficient. 
Weed  two  or  three  times  during  the 
summer  with  a  light  hoe;  it  will  mel- 
low the  ground,  at  the  same  time, 
and  as  the  little  trees  grow  up,  prune 
them  into  good  shape. 

*'  In  four  years  they  will  be  fit 
for  transplanting,  about  an  average 
height  of  five  feet,  and  the  thickness 
of  a  man's  thumb.  Out  of  one  hun- 
dred and  fifty  of  those  maple  seed- 
lings, treated  as  I  have  just  describ- 
ed, J  did  not  loose  one  from  any 
other  cause  but  the  gnawing  of  the 
bark  by  field  mice  in  winter,  which 
killed  about  half  a  dozen,  and  that 
can  be  provided  against  by  trampling 
the  snow  round  the  stems,  when  it  is 
damp. 

"Or  course,  in  those  four  years  they 
have  grown  much  more  rapidly  than 
if  they  had  remained  in  the  wood» 
choking  one  another,  but  that  forced 
growth  does  not  appear  to  weaken 
them.  There  is  no  trouble  nor  loss 
in  transplanting;  their  roots  do  not 
run  under  those  of  big  trees  as  when 
you  take  them  full  grown,  out  of  the 
woods;  there  are  no  stones  nor 
stumps  to  interfere.  You  can  lift 
them  up  tenderly,  and  with  a  good 
sized  ball  as  you  dig  a  regular  ditch 
in  the  soft  ground  parallel  with  the 
first  row,  and  take  them  up  from 
underneath,  one  by  one,  and  row  by 
row.  ^ 

"  I  think  they  will  soon  overtake 
and  pass  maples  raised  and  planted 
ten  or  twelve  feet  high.  I  can  not, 
as  yet,  assert  this  as  a  fact,  as  my 
experiments  are  of  too  late  a  date; 
but  there  are  strong  grounds  for 
expecting  that  it  will  be  so,  because 
they  are  accustomed  to  dispense  with 
the  shelter  atlbrded  by  the  large 
forest  tree.s,  and  they  are  so  little 
hurt  by  the  safe  way  in  which  "they 
have  been  transplanted,  that  their 
growth  is  very  little  checked,  while 
the  growth  of  a  large  tree  is  seriously 
checked  by  transplanting,  if  the 
operation  is  not  carried  on  with  more 
care  and  expense  than  our  farmers 
can  afford." 


Miscellany. 
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The  Durability  of  Surveyor's  Marks 
n/wi  Trees, — The  Joint  Commission 
appointed  under  the  Treaty  of  Wash- 
ington of  August  9,  1842,  in  referring 
to  the  line  run  from  the  Connecticut 
Kiver  to  the  St.  Lawrence  at  St. 
Eegis,  gives  some  information,  con- 
cerning the  permanence  of  marks 
upon  timber,  and  the  value  of  the 
rings  of  growth  in  determining  the 
age  of  trees : 

"The  line  of  Valentine  and  Collins 
was  explored  and  found  by  the  blazes 
still  remaining  in  the  original  forest. 
Upon  cutting  into  these  blazes,  it 
was  seen,  that,  deep-seated  in  the 
tree  there  was  a  scar ;  the  surface  of 
the  original  blaze  slightly  decayed; 
and,  upon  counting  the  rings  (which 
indicate  each  year's  growth  of  the 
tree),  it  was  found  that  the  blazes 
dated  back  to  1772-'o  and  '4.  The 
line  of  V^alentine  and  Collins  was 
ron  in  1771-2-3  and  '4.  The  coin- 
cidence of  the  dates  of  the  blazes 
with  those  of  the  above  line,  confirm- 
ed by  the  testimony  of  the  people  of 
the  country,  satisfied  the  undersigned 
that  the  line  they  had  fount  was 
that  mentioned  in  the  treaty." 

VoTuialism  in  the  destruction  of  Trees. 
—A  correspondent  writing  from  Flor- 
ida says : 

"I  regret  to  say,  that  I  find  in  this 
state,  not  only  great  ignorance,  but 
total  indifference  to  the  subject  of 
Forestry.  This  is  manifested  from 
the  peculiar  enactments  in  the  sup- 
posed interest  of  stock-raising,  and 
the  universal  practice  of  burning  over 
every  portion  of  the  land,  where  fires 
ean  be  made  to  run,  each  year.  This 
is  in  striking  contrast  with  the  prac- 
tice of  Wisconsin,  where  penal  laws 
were  passed  to  punish  firing  the 
woods  and  prairies,  while  it  was  yet 
under  a  territorial  government.  The 
beneficial  results  of  those  enactments 
are  seen  to-day  in  that  state.  Another 
idea  prevails  here,  and  is  openly  ex- 
pressed in  words,  and  acts :  Our  valu- 
able timber  trees  are  only  fit  to  be 
girdled  and  destroyed !  On  my  own 
farm  are  twenty  large  live-oaks  yet 


standing,  which  the  vandal  axe 
nearly  twenty  years  ago,  and  while 
it  was  still  public  property,  girdled. 
If  those  trees  were  now  alive,  I 
would  not  have  them  destroyed  for 
ten  dollars  a  tree.  I  could  name 
many  similar  instances.  The  })ines, 
the  cypresses,  and  the  red  cedars 
have  melted  before  the  same  vandal- 
ism ;  and  state  laws  encourage  the 
destruction.  The  North  and  West, 
the  mountain  regions,  and  the  Pacific 
slopes  have  awoke  in  part,  but  the 
Southeastern  States,  see  only  trees 
in  the  way  of  cotton-growing;  and 
the  cry  is  destroy  thetn!" 

The  Hemlock  in.  New  Brunswick. — 
Mr.  Edward  Jack,  of  the  Crown 
Lands  Department  at  Fredericton, 
N.  B.,  in  a  letter  describing  the  tim- 
ber resources  of  that  Province,  in 
noticing  the  distribution  of  the  Hem- 
lock, says: 

•'  I  find  that  the  great  body  of  the 
hemlock  trees  stands  on  the  gray 
sandstone  of  the  coal-measures,  but 
that  the  soundest  hemlock,  and  that 
freest  from  shakes,  stands  among  the 
granite  bowlders.  In  Nova  Scotia  I 
have  observed  near  Windsor,  up  the 
valley  of  the  Avon,  a  very  tine  growth 
of  hemlocks,  which  are  long,  clean, 
and  smooth.  The  bark  is  thin,  and 
the  trees  hold  their  growth  vpry  well. 
These  stand  on  the  granite  forma- 
tion." 

Lectures  on  Rural  Improvement. — We 
consider  the  work  done  by  the  Hon. 
B.  G.  Northrop,  L.  L.  D.,  of  Clinton, 
Connecticut,  in  the  way  of  lectures 
upon  Rural  Improvement  as  worthy 
of  especial  commendation.  We  learn 
from  a  circular  before  us,  that  he  has 
aided  in  organizing  over  one  hun- 
dred and  fifty  associations,  for  the 
promotion  of  this  important  work, 
which  has  done  a  great  deal  in  culti- 
vating public  spirit,  in  the  way  of 
village  adornment,  and  sanitary  im- 
provement, and  m  so  doing  in  en- 
hancing the  value  o  property  that 
falls  within    these  influerices.      Dr. 
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Northrop  is  a  pleasing  speaker,  and 
because  he  is  an  enthusiast  in  this 
particular  line,  he  is  sure  to  create 
an  impression  favorable  to  his  sub- 
ject. 

Possibility  of  Timber  Culture  on  the 
Great  Plains. — Mr.  Geo.  C.  Brackett, 
Secretary  of  the  Kansas  kState  Horti- 
cultural Society,  in  a  letter  dated 
July  17,  1882,  in  mentioning  a  jour- 
ney to  Colorado,  from  which  he  had 
just  returned, says : 

"  I  would  very  much  like  to  write 
up  for  a  paper,  a  sketch  of  my  trip, 
which  was  largely  in  the  interest  of 
the  Forestry  of  Kansas ;  having  spent 
over  a  week,  visiting  points  through- 
out the  Arkansas  Valley,  and  the 
same  along  the  U.  P.  Ry.,  on  my  re- 
turn from  Denver,  but  must  defer 
such  until  some  future  time.  Suffice 
it  to  say,  that  there  is  sufficient  evi- 
dence found  along  the  lines  of  my 
route,  to  encourage  extensive  plantr 
ing  of  forest  trees,  and  if  the  stock- 
men can  be  prevented  from  gobbling 
up  these  extensive  plains,  as  at  this 
time  there  is  a  strong  disposition  to 
do.  if  the  government  will  permit, — 
time,  with  the  rapid  settlements 
being  made,  will  yet  clothe  these 
Western  Prairies  with  valuable  for- 
-ests.  Every-where  the  Cottonwood 
takes  hold  and  maintains  a  good 
growth,  and  I  assume,  that  any  sec- 
tion that  will  maintain  the  growth 
of  any  of  our  forest  trees,  thereby 
prepares  the  way  for  others  to  follow. 
Hence  the  Cottonwood  being  the 
successful  tree,  must  be  used  as  a 
nurse-tree,  and  in  its  protection 
And  the  conditions  it  effects,  others 
will  succeed.  This  is  hypothesis 
based  upon  observations  in  other 
sections,  and  I  believe  sustained  by 
facts  in  hand." 

Shelter  Belts, — The  natural  growth 
of  timber  in  a  dense  forest  being 
slender  and  crowned  with  foliage 
chieiiy  at  the  top,  it  presents  when 
left  by  belts,  or  thin  masses,  in  clear- 
ing, a  powerful  leverage  upon  the 
roots,  and  is  most  liable  to  ii\jury 


from  the  winds.  Hence  it  is  better 
to  start  new  trees,  or  if  the  opportu- 
nity offers,  save  young  thickets  prop- 
erly thinned  out,  rather  than  to  ex- 
pect benefit  from  a  belt  of  trees  al- 
ready grown  to  full  maturity.  This 
opening  up  by  clearings  and  vacant 
spaces,  is  a  cause  of  injury  to  forests 
that  are  being  worked  for  lumber  or 
tan-bark,  that  often  leads  to  serious 
losses. 

Why  the  City  of  Tushaloosa,  Ala.,  is 
called  ''The  Druid  07y."— The  Editor 
trusts  that  he  betrays  no  confidence 
by  giving  the  following  extract  from 
a  letter  dated  March  29,  1877,  from 
Mr.  Thomas  Maxwell  of  Tuskaloosa : 

•'Yours  of  the  19th  is  at  hand,  re- 
questing to  be  informed  if  I  could  in- 
form you,  why  the  city  of  Tuskaloosa 
is  called  The  City  of  Oaks,  or  2'he  Druid 
City.  Since  we  are  strangers  to  each 
other,  of  course  I  am  puzzled  to  guess 
how  you  came  to  write  to  me,  on  the 
subject,  and  it  is  likely  you  may  be 
astonished  to  find  that  without  ego- 
tism I  may  fairly  claim  to  be  the 
great  cause  of  that  christening.  .  .     . 

"Getting  a  wife,  1  needed  a  cage 
for  the  bird,  and  in  1842  bought  a 
home  in  Tuskaloosa,  around  which 
for  shelter  and  for  shade,  was  a  clus- 
ter of  China-trees,  (like  most  of  the 
homes  of  that  early  day, — on  account 
of  their  rapid  growth)  which  were 
unsightly,  and  made  an  annual  de- 
posit of  unwholsome  fruit.  Some  two 
or  three  of  my  neighbors  (being  tired 
of  it)  having  substituted  the  beauti- 
ful water-oaks  of  the  neighboring 
swamps  and  forests,  which  seemed  to 
be  doing  well,  I  did  the  same : — ^and 
went  a  step  further,  as  mine  was  a 
retired  part  of  the  town,  by  taking 
the  liberty  of  planting  a  row  of  the 
same  in  the  middle  of  our  wide 
streets.  I  urged  the  city  authorities 
to  plant  three  such  rows  in  every 
street  of  our  mile-square  corporation, 
and  the  result  is  that  we  have  now  a 
mile-square,  of  deeply  embowered, 
beautiful  and  charming  residences, 
and  delightfully  shaded  streets.  They 
are  now  of  the  thickness  of  a  man^ 
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body,  and  to  that  of  a  horse,  and 
thirty  to  forty  feet  high.  This  being 
■a  uDiversity  town,  and  the  seat  of  a 
flourishing  Ladies'  Seminary,  it  is  a 
literary  place,  and  it  was  but  natural 
that  it  should  be  called  the  Druid 
Of(y,  the  oak  being  their  sacred  tree. 
To  impress  this  idea  on  all  within 
her  borders,  the  writer,  in  May  1875, 
delivered  before  the  Druid  City  Lit- 
erary Ciyb  a  little  history  of  the 
Druids  and  their  traditions,  under 
the  title  of '  The  King  Bhes  Dream,  and 
about  the  last  copy  is  sent  to  you,  as 
it  seems  pertinent  to  your  question." 
•  •  • 

Natural  changes  in  Timber-Growth. — 
As  an  evidence  of  the  change  in 
vegetation  in  a  country,  without  the 
agency  of  civilized  man,  there  were 
found  many  years  since,  in  a  peat- 
bog, near  the  Adirondack  Iron 
Works,  altitude  about  1,800  feet, 
in  Essex  county.  New  York,  five  or 
six  feet  below  the  surface,  several 
trunks  of  large  oak  trees,  and  an 
abundance  of  acorns,  which  from  the 
description  given  by  an  observer,  ap- 
pear to  have  been  those  of  the  red- 
oak.  There  is  at  present  no  oak 
timber  within  perhaps  fifty  miles  uf 
this  locality.  The  timber  on  the 
peatrswamp  was  tamarack,  and  on 
the  adjoining  dry  land,  the  usual 
varieties  of  hard-woods,  such  as  birch, 
beech,  maple,  etc. 

Effeeit  of  Rapid  Growth,  upon  the 
Quality  of  Timber, — As  a  general  rule, 
the  "soft  woods"  (poplars,  willows 
etc)  are  rapid  in  their  growth,  and 
b  many  other  kinds,  the  rapidity  of 
growth  bears  an  inverse  proportion 
to  the  solidity  of  the  timber.  There 
may  be  real  or  apparent  exceptions 
to  this  statement,  but  the  genei-al 
fact  however  remains  true.  Mr. 
Shuttleworth,  Conservator  of  Forests, 
in  reporting  from  the  Northern  Divi- 
sion of  the  Bombay  Presidency  for 


1871-2,  in  reference  to  experience 
upon  this  subject,  says : 

"In  reports  on  Teak  Plantations 
we  frequently  read,  that  the  planta- 
tion of  those  seedlings  have  attained 
the  greatest  height  in  the  shortest 
period  of  time,  is  considered  the 
most  flourishing  and  natisfactory. 
This  is  a  mistake.  It  is  very  pleasing 
to  the  eye  to  see  teak-plants  growing 
tall  with  giant  strides,  but  when  they 
come  under  the  axe,  the  result  will 
not  be  considered  satisfactory  : — in- 
stead of  a  close  even  grain,  the  heart 
of  the  sapling  will  be  found  full  of 
pitchy  matter.  Three  or  four  years 
ago,  I  was  called  in  to  survey  some 
teak  rafters  from  the  Madras  Plan- 
tations supplied  to  Her  Majesty's 
Dock  Yard,  Bombay.  These  rafters 
were  9  to  12  inches  in  girth,  about 
20  feet  long,  and  remarkably  straight, 
bearing  outward  evidence  of  rapid 
growth,  f  found  them  quite  soft, 
full  of  pitch  inside,  and  broke  several 
of  them  across,  by  hitting  one  end  on 
the  ground.  It  is  needless  to  say, 
that  they  were  utterly  worthless  for 
roofing  purposes,  and  for  use  where 
strength  and  toughness  are  required.'' 

As  an  exception  to  the  above  rule, 
we  find  white-ash,  elm,  hickory  and 
some  other  trees,  when  grown  in  the 
open  fields  as  a  second  growth,  very 
solid  and  firm ;  although  the  amount 
of  yearly  gain  is  large.  Although 
rapidly-grown  woods  in  all  climates, 
may  lack  that  solidity,  strength,  and 
durability,  which  are  acquired  by- 
age,  there  are  processes  of  impregna- 
tion that  will  in  a  partial  degree 
supply  these  defects,  as  we  have  else- 
where noticed,  in  the  preparation  of 
the  Maritime  Pine. 

Upon    the  difftcuhiee    that   som^Umee 

attend  the  Planting  of  new  Forests  in  hoi 

Climates, — The  author  of  a  Report  on 

the  Forest  Department    in   several 

Provinces  of  India,  remarks: 

"It  should  be  borne  in  mind,  that 
in  most  parts  of  the  country  the  suc- 
cess of  tree-planting  is    very   preca- 
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rious,  attended  by  much  risk  of  fail- 
ure, except  where  water  for  irrigation 
from  rivers  or  canals  is  available. 
Water  has  under  the  ordinary  con- 
ditions of  soil  and  climate  in  India, 
been  found  essential  to  the  establish- 
ment of  young  trees,  and  it  is  certain 
that,  as  a  rule,  well  irrigation  will  be 
found  too  costly  to  answer  for  plan- 
tations, except  in  a  few  localities, 
where  from  its  extreme  scarcity, 
wood  is  likely  to  realize  very  high 
prices.  Owing  to  this  risk  in  the 
success  of  plantations,  the  policy  of 
Government  in  fostering  and  pre- 
serving the  existing  forests,  with  a 
view  to  their  natural  reproduction, 
appears  a  correct  one:  it  is  often 
urged  against  it,  that  it  would  pay 
better  to  plant  new  foresta  in  con- 
venient localities,  than  to  preserve 
the  old  ones,  which  are  generally  far 
removed  from  all  great  centers  of 
demand  and  supply.  Experience 
however,  daily  proves  that,  except  in 
a  few  favored  localities,  no  system 
of  planting  can  vie,  in  an  economic 
point  of  view,  with  what  nature  can 
do,  when  protected  and  left  to  her- 
self." 

T'he  Island  of  Nantucket,  off  the  coast 
of  Massachusett<s  was  heavily  tim- 
bered with  oak  and  hardwoods  when 
first  known,  but  the  woodlands  were 
cleared  oflF  to  the  last  tree.  About 
twenty-five  years  ago,  a  thousand 
acres  or  so  were  planted  by  plant- 
ing-machines, with  the  common  pitch 
pine  of  New  England,  and  for  a  time 
the  prospects  were  excellent.  TJiey 
have  suffered  considerably  from  in- 
sects and  fires,  the  most  disastrous 
of  which  was  set  by  a  careless  smoker. 
Notwithstanding  these  accidents, 
these  pine  groves  are  some  twenty, 
or  twenty-five  feet  high,  and  present 
quite  the  appearance  of  a  forest,  of 
great  density,  and  of  uniform  height. 
The  seeds  are  scattered  leeward  by 
the  wind,  and  self-planted  trees  cover 
the  ground  from  forty  to  eighty  rods 
eastward  from  the  original  planta- 


tion.    If  let  alone,  they  would  doubt- 
less in  time  cover  the  whole  area. 

About  five  years  ago,  quite  a  plan- 
tation of  larch  was  set,  but  it  suf- 
fered severely  by  being  whipped  out 
in  a  storm,  in  one  of  the  gales  to 
which  the  island  is  much  exposed. 
It  had  not  received  much  attention 
when  we  visited  it  in  the  th^rd  year 
after  setting,  t|ie  ground  having  re- 
ceived no  cultivation,  and  the  young 
trees  being  mostly  shaded  out  by 
grass  and  weeds. 

In  the  town,  the  Sycamore,  Maple, 
White  Maple,  Elm,  Ailanthus,  Plata- 
nus,  Bass  wood,  and  other  trees  have 
in  recent  years  been  planted  with  suc- 
cess, and  there  can  be  no  reason  to 
doubt  but  that  these  and  many  more 
would  thrive  under  proper  care. 

This  island  was  originally  settled 
by  proprietors,  who  held  the  land  in 
common,  and  cultivated  where  thev 
pleased.  When  the  fertility  was 
spent  in  one  field,  a  beginning  was 
made  in  a  new  place,  and  this  im- 
provident tillage  has  gradually  ex- 
hausted the  soil  over  a  considerable 
part.  As  those  owning  shares  went 
away,  without  seeking  a  division,  a 
considerable  part  is  a  common  waste, 
of  doubtless  ownership,  strikingly 
illustrating  the  folly  of  undertaking 
to  manage  land  under  joint  proprie- 
tors, and  with  common  rights.  In 
some  portions,  however,  where  indi- 
vidual owners  have  unquestionable 
possession,  this  worn-out  soil,  under 
proper  cultivation,  is  found  to  yield 
a  generous  return,  proving  that  the 
whole  needs  but  like  treatment,  to 
bring  about  a  similar  result. 

As  Irrigation  may  at  times  be  inti- 
mately associated  with  tree-planting, 
the  following  items  may  be  of  inter- 
est. The  rule  for  measuring  water 
drawn  from  ditches,  is  defined   by 
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law  in  Colorado  (General  Laws,  1877, 

p.  927)  as  follows : 

•*  Water  sold  by  the  inch,  by  any 
individual  or  corporation,  shall  be 
measured  as  follows,  to-wit:  Every 
inch  shall  be  considered  equal  to  an 
inch  square  orifice  under  a  five  inch 
pressure,  and  five  inch  pressure  shall 
1)6  from  the  top  of  the  orifice  of  the 
box  put  into  the  banks  of  the  ditch, 
to  the  Rurface  of  water ;  said  boxes 
on  any  dot  or  aperture,  through  which 
such  water  mav  be  measured,  shall 
in  all  cases  be  six  inches  perpen- 
dicular inside  measurement,  except- 
ing boxes  delivering  less  than  twelve 
inches,  which  may  be  square,  with  or 
without  slides;  all  slides  for  the  same 
fhall  move  horizontally.and  not  other- 
wise; and  said  box  put  into  the  banks 
^f  ditch  shall  have  a  descending  grade 
from  the  water  in  the  ditch  of  not 
less  than  one  eight  of  an  inch  to  the 
foot" 

''flow  Farmers  may  grow  Forest  Trees 
from  Seedy — This  was  announced  as 
the  subject  of  a  "  paper,"  at  the  re- 
<^ent  Meeting  of  the  American  For- 
«try  Congress,  at  Montreal,  by  Mb. 
D.  W.  Beadle,  of  St.  Catherine's, 
Ontario,  but  when  called  upon,  he 
gave  the  substance  of  his  communi- 
cation verbally. "  It  embraces  so  many 
^'xcellent  thoughts,  in  a  concise  form, 
that  we  will  endeavor  to  present  them 
here : 

it  being  an  expensive  business  for 
farmers  to  buy  trees  from  nursery- 
men upon  a  large  scale,  they  would 
find  it  profitable  to  raise  their  own 
trees.  For  a  nursery  they  should  take 
a  small  piece  of  ground,  and  have  it 
especially  well  prepared  and  ma- 
nured. The  seeds  of  the  Elms,  Maples, 
Ashes.  Butternuts,  etc.,  can  be  got  in 
quantities  almost  any-where.  It  is 
important  that  they  be  perfectly  ripe, 
and  that  they  be  planted  fresh.  If 
they  ripen  early,  as  do  the  Elms  and 
Soft  Maples,  they  should  be  started 
tbe  same  season,  and  they  will  be 


well  started  before  winter.  He  ex- 
hibited in  a  fiower-pot  two  young 
maples  from  this  year's  seed.  The 
seeds  should  be  only  lightly  covered, 
and  they  will  sprout  at  once. 

Seeds  that  ripen  late  may  be  kept 
till  the  next  spring,  by  mixing  with 
sandy  soil  and  keeping  slightly  damp. 
The  nuts,  may  be  planted  &s  soon  as 
gathered,  and  may  be  frozen  and 
thawed  without  injury ;  but  if  much 
exposed  to  these  alterations,  it  would 
be  best  to  keep  till  spring,  care  being 
taken  to  prevent  them  from  mold- 
ing, or  becoming  too  dry.  They  may 
be  kept  on  the  ground,  lightly  cov- 
ered with  a  sod.  It  is  not  necessary 
that  they  should  freeze — the  main 
thing  is  to  prevent  them  from  becom- 
ing dry.  The  nut-trees  do  best  when 
planted  where  they  are  to  remain. 
The  other  kinds  may  be  left  in  the 
nursery  till  planted  for  permanence. 

These  remarks  led  to  considerable 
discussion,  and  many  questions  were 
asked  and  answered,  as  one  and  an- 
other stated  his  l^xperience  and  ob- 
servation, as  to  the  time  of  ripening 
of  seeds,  the  modes  of  gathering, 
keeping  and  planting,  and  various 
practical  subjects  which  the  topic 
suggested. 

A  specimen  of  the  Bald  Cypress 
(  Taxodium  distichum),  planted  by  John 
Bartram  in  1480,  in  what  was  long 
known  as  Bartram' s  Garden,  now 
Gray's  Ferry,  near  Philadelphia,  in 
1876  measured  27  feet  around  the 
base,  and  23  feet  at  a  point  four  feet 
above  the  ground.  It  is  about  125 
feet  high,  'and  sends  up  the  protu- 
berances known  as  "  cypress  knees," 
abundantly  from  the  roots,  on  one 
side  where  the  soil  was  more  humid 
than  in  other  places  under  the  tree. 

Experiments  on  Fuel. — By  Marcus 
Bull.— The    "Journal     of    the    U. 
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S.  Association  of  Charcoal  Iron 
"Workers,"  edited  by  John  Birkin- 
bine,  the  Secretary  (152  S.  Fourth  st., 
Philadelphia),  is  reproducing  the  sub- 
stance of  a  paper  first  read  before  the 
American  Philosophical  Society  in 
April,  1826,  and  published  by  the  au- 
thor some  time  after,  in  a  separate 
form.  The  value  of  these  facts  has 
lost  nothing  from  the  lapse  of  more 
than  half  a  century,  and  it  is  a  some- 
what singular  fact,  that  during  this 
long  period  of  active  research  in  al- 
most every  branch  of  philosophical 
investigation,  this  subject  has  been 
so  long  allowed  to  rest,  and  this 
work  been  left  as  the  best  of  its  kind 
that  the  country  has  produced.  There 
can  be  no  doubt  but  that  the  calorific 
qualities  of  the  same  species  of  timber, 
would  differ  as  materially,  as  do  their 
specific  gravities,  strength,  durability, 
and  other  qualities. 

What  we  most  need  in  this  line  of 
investigation,  is  a  carefully  con- 
ducted series  of  comparative  observa- 
tions, showing  how'the  same  species 
may  be  influenced  by  the  conditions 
and  circumstances  under  which  it 
grows,  and  an  inquiry  as  to  how  far 
.  these  effects  are  constant,  and  likely 
to  be  found  under  like  circumstances. 
Unfortunately  in  Mr.  Bull's  experi- 
ments, he  simply  gives  the  names  of 
his  woods,  without  further  specifica- 
tions than  what  may  be  inferred  by 
their  weight.  In  the  course  of  our  jour- 
ney a  year  since,  we  visited  Professor 
N5rdlinger,  of  Tubingen  University, 
(Wurtemburg),  who  has  doubtless 
done  more  than  any  other  investi- 
gator in  determining  the  structure 
and  qualities  of  wood.  He  informed 
us  that  he  was  about  to  undertake 
an  extended  series  of  experiments 
upon  the  heating  qualities  of  woods. 
His  methods  will  doubtless  be  exact, 
and  his  results  trustworthy. 


This  is  a  wide  field  for  investigation,, 
and  it  affords  a  fine  opportunity  for 
profitable  study.  It  leads  directly 
to  the  application  of  results  in  the 
production  of  charcoal,  for  metal  ur- 
gical  purposes  and  the  manufacture 
of  gunpowder,  and  taken  in  connec- 
tion with  the  distilled  products  of 
wood  that  are  now  just  ^beginning  to 
acquire  importance  in  the  art«,  it 
might  afford  the  most  profitable  re- 
sults, not  only  in  a  scientific,  but  in 
an  economical  point  of  view. 

The   Growth  of  the  Black   Walnut  in 

Ontario. — This    was    the   title    of    a 

paper  read  at  the  Montreal  Forestry 

Congress,    and     prepared     by     Mr. 

Thomas  Beall,  of  Lindsay,  Ontario. 

After  noticing  the  changes  that  had 

occurred  in  the  public  mind,  within 

the  last  ten  years,  upon  the  subject  of 

the  coming  scarcity  of  timber,  and 

the  need  of  effort  not  only  to  stay 

destruction  but  to  plant  for  future 

use,  the  writer  said : 

"Judging  from  our  present  knowl- 
edge of  the  commercial  value  of  the 
various  kinds  of  timber  best  adapted 
to  the  climate,  and  much  of  the  soil 
of  Canada,  the  cultivation  of  the 
Black  Walnut  offers  greater  promise 
for  a  profitable  investment  in  this  in- 
dustry than,  perhaps,  any  other  kind 
Notwithstanding  the  opinion  which 
so  generally  prevails  that  it  is  not 
sufficiently  hardy  to  withstand  the 
extremes  of  our  climate,  recent  ex 
perience  has  taught  us  that  it  can 
be  successfully  and  easily  grown 
throughout  the  greater  part  of  the 
Provinces  of  Ontario  and  Quebec, 
and  probably  also  of  Nova  Scotia  and 
New  Brunswick,  where  an  alluvial 
and  deep  rich  loamy  clay  soil  can 
be  found.  Late  springs  and  early 
autumnal  frosts  does  not  injure  this, 
as  it  does  some  other  varieties  of  our 
forest  trees.  I  have  known  a  late 
spring  frost  to  desti*oy  nearly  every 
leaf  on  a  row  of  these  trees,  and  in 
two  weeks  after,  the  trees  were 
clothed  with  a  new  foliage.  The 
blossom   buds   were,    however,    de- 
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stroyed,  and  consequently  no  fruit 
produced  that  season. 

**I  have  never  observed  the  foli- 
age to  be  injured  by  any  insect 
enemy  excepting  the  red-hump  cat- 
erpillar {Noiodonta  eoccinnea),  and 
only  occasionally  by  it,  and  this 
tree  does  not  suffer  by  the  loss 
of  its  foliage,  as  many  other  kinds 
do.  Some  four  or  five  years 
ago,  at  about  this  time  of  the  year, 
one  of  my  Black  Walnut  trees  was 
completely  stripped  of  its  leaves  by 
the  caterpillar,  and,  to  my  surprise, 
the  tree  re-clothed  itself  with  new 
foliage  before  the  end  of  the  season 
complet^^ly,  that  no  difference  could 
be  observed  in  its  general  appear- 
ance, from  others  standing  near  it, 
that  had  not  been  injured.  The  fol- 
lowing season  this  tree  appeared  to 
be  as  healthv  as  anv  other." 

The  writer  further  notices  its 
ability  to  withstand  injuries  from 
pruning  when  young,  and  the  vicissi- 
tudes of  temperature  which,  under 
his  observation,  the  tree  had  en- 
dured. Nearly  all  who  had  begun 
to  plant  in  his  neighborhood  had 
succeeded  fairly  well,  and  with  a  good 
soil,  the  trees  were  fine,  healthy  and 
well  developed.  If  transplanted  in 
hard,  dry,  gravelly  clay  soils  they 
had  not  succeeded. 

Dr.  John  A.  Warder,  in  remarking 
upon  this  .paper,  said,  that  the 
Black  Walnut  grew  rapidly  during 
the  first  years,  but  much  slower  after 
it  attained  a  certain  age.  Under  fa- 
vorable circumstances  a  Walnut  tree 
of  fifty  years'  growth  would  measure 
two  feet  across  the  stump;  but  if 
brought  into  the  market  at  that  age, 
it  would  be  found  very  unsalable  and 
useful  only  for  plain  work,  such  as 
for  chair-legs,  and  articles  of  that 
sort.  It4  chief  character  was  its 
great  value  and  beauty,  which  it  gets 
only  in  centuries.  He  recommended 
the  planting  of  Walnut  trees  with 
trees  of  other  kinds  that  come  to 


maturity  earlier  in  the  same  time,  so 
that  some  return  could  be  had  from 
the  land  at  once.  Although  nothing 
would  grow  under  the  branches  of 
the  Walnut,  they  might  grow  up 
together. 

Labels  for  Plantations. — Nothing  can 
give  greater  interest  to  the  planta- 
tion, especially  of  trees  not  indigen- 
ous, than  neat  and  plain  labels  at- 
tached to  the  trees,  giving  their 
botanical  and  common  names.  Upon 
the  trees  on  the  grounds  of  Girard 
College  in  Philadelphia,  we  noticed, 
in  1876,  the  names  upon  slips  of 
metal,  perhaps  German  silver,  the 
letters  being  punched  out  like  a 
stencil  plate. 

A  t  the  Imperial  Botanical  Garden 
at  St.  Petersburg,  they  use  oval  por- 
celain tablets,  with  the  names  in 
black  enamel — written  in  at  the 
Institution,  and  sent  to  Germany  to 
be  baked.  They  cost  from  10  to  15 
kopeks  (8  to  10  cents)  each,  and  will 
last  an  unlimited  time,  unless  broken. 
It  occurs  to  us,  that  some  advantage 
would  be  gained,  by  using  enamel  of 
different  colors : — for  exfl,mple.  Black, 
for  indigenous  \  Blue,  for  exotic^  etc. 
The  fact  as  to  whether  hardy  or 
tender  and  any  other  fact  or  circum- 
stance might  be  noticed,  or  what 
would  be  better,  a  number  might  be 
added,  referring  to  a  description  in 
a  catalogue,  where  a  full  account 
of  peculiarities  and  uses  might  be 
found. 

In  other  instances,  we  noticed 
labels  made  simply  of  a  strip  of  sheet 
zinc  loosely  hung  upon  the  trees  by 
a  wire.  The  name  was  written  in 
a  black  corrosive  ink,  and  was  very 
legible  after  many  years  exposure  to 
the  weather.  A  common  lead  pen- 
cil leaves  lines  upon  sheet  zinc  that 
will  last  a  considerable  time. 
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Comparison  of  the  French  and  the 
American  Methods  of  Turpentine  Produc- 
tion.— In  a  paper  by  M.  Alexandre 
Leon,  read  before  the  French  Asso- 
ciation for  the  Advancement  of 
Science  in  Bordeaux  in  1872,  the 
comparative  qualities  of  French  and 
American  resinous  products  are  thus 
stated : 

**  Formerly  from  the  crude  turpen- 
tine there  was  prepared,  as  now,  the 
spirits  of  turpentine,  and  then  the 
dry  rosin  of  a  reddish  shade  more  or 
less  transparent,  and  the  black  opaque 
pitch.  These  products  were  sold  en- 
tirely in  France.  The  spirits  were 
worth  from  50  to  75  francs  the  100 
kilogrammes,  and  the  rosin  varied, 
according  to  its  transparency,  from  8 
to  12  francs  the  100  kilog.  in  the 
markets  of  Bordeaux  and  Dax.  Amer- 
ica supplied  the  markets  of  Europe, 
with  spirits  better  purified,  and  with 
rosin  or  colophene  of  a  pale  yellowish 
tinge,  transparent,  sometimes  a  little 
reddish,  and  shading  down  from 
thrtse  the  darker  shades  t)iat  we  pro- 
duced. The  War  of  Secession  cut 
short  this  American  importation,  and 
the  Landes  all  at  once  received  orders 
from  England,  Belgium,  Germany 
and  Spain.  In  a  few  months,  aided 
by  the  Ungues  system,  our  manufactu- 
rers were  able  to  produce  the  spirits 
a'^  pure,  and  rosin  as  transparent  as 
the  American,  and  prices  went  up  to 
250  and  300  francs  per  100  kilo- 
grammes for  the  spirits,  and  90  and 
1(K)  francs  for  the  pale  yellow  grades 
of  rosin,  and  to  40  and  50  francs 
for  that  of  inferior  grades.  But 
science  did  nothing  towards  this: — 
the  manufacturers  stimulated  by 
these  prices,  took  more  pains  with 
their  work — but  now  we  still  see 
them  working  in  the  same  negligent 
way,  and  with  a  result  proportioned 
to  the  care  that  is  bestowed  One 
will  get  much  pale  rosin,  while  an- 
other can  not  avoid  some  accident, 
and  gets  only  the  red.  They  all  suc- 
ceed best  with  the  spring  run,  and 
after  the  middle  of  August,  they  all 
get  a  reddish  tint,  as  if  the  rosin  that 
iiows  in  the  heat  of  summer,  or  dur- 
ing the  autumnal  rains  were  subject 


to  some  inexplicable  discoloration- 
Can  not  science  aid  us  in  this— either 
by  avoiding  the  coloring,  or  by  get- 
ting rid  of  the  color,  so  that  we  can 
deliver  to  commerce  the  spirits  al- 
ways limpid,  and  virgin  rosin,  as  they 
call  the  American  ? 

**  We  have  sent  a  Commission  to 
America  to  study  this  question  in  its 
commercial  and  its  industrial  aspecta, 
and  we  feel  confident  as  to  the 
former,  that  in  view  of  the  dearness 
of  labor  in  America,  and  as  the  clear- 
ings render  carriage  to  the  sea-board 
more  expensive,  we  have  no  fears  , 
that  their  products  will  again  lower 
the  prices,  as  they  did  at  the  end  of 
the  war,  when  an  accumulation  of 
three  years  was  turned  upon  the  mar- 
ket. As  for  the  industrial  question, 
we  have  nothing  to  learn  from  the 
Americans.  They  work  in  about  the 
same  way  as  we  do,  by  routine,  and 
the  problem  remains  as  much  un- 
solved as  before." 

The  Gaining  Value  in  the  Growth  of 
iMrge  Trees. — The  intrinsic  value  of 
wood  in  a  tree  one  year  old  may  be 
nothing.  It  gradually  gains  with  the 
size  of  the  tree,  because  the  larger 
sizes  are  applicable  to  more  impor- 
tant uses.  It  has  been  e.stimat^d  that 
the  value  of  the  annual  growth  of  the 
oak,  in  France,  advances  at  the  fol- 
lowing rates: 

At  50  years  old,  the  annual  value  is 
10  centimes;  at  100  years  old,  the 
annual  value  is  80  centimes  ;  at  150 
years  old,  the  annual  value  is  2 
francs ;  at  200  years  old  the  annual 
value  is  4  francs. 


We  had  prepared  a  BibliogrAphical  lint 
of  recent  publications  upon  Forestry  in 
Europe  and  America,  and  hoped  to  include, 
at  least,  the  latter  in  this  number,  but  are 
obliired  to  leave  it  out  till  the  next.  It  is 
our  intention  to  keep  our  readers  in|ormed 
of  every  thing  that  appears  new,  upon  this 
subject,  as  it  comes  to  our  notice.  We  in- 
vite notes  and  queries,  and  concise  state- 
ments of  experience  in  tree-planting,  and 
shall  endeavor  to  present  points  of  useful 
information  upon  this  subject,  as  fully  as 
possible. 


THE 
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REMINISCEN^CES  OF  FOREIGN  TRAVEL.    (No.  I.) 

Bt  the  Editor  of  the  American  Journal  of  Forestry. 

OX  the  28d  of  July,  1881,  the  writer  landed  at  Liverpool, 
with  instruction  from  the  Commissioner  of  Agriculture, 
directing  him  to  visit  the  various  countries  of  Europe,  and  in- 
quire into  matters  relating  to  Forestry,  and  especially  concern- 
ing Schools  of  Forestry,  and  Experimental  Forest  Stations, 
80  far  as  could  be  done  within  a  time  that  allowed  of  ahsence 
till  the  1st  of  December  of  that  year.  He  had  also  a  pasj»port 
from  the  State  Department,  as  an  agent  of  the  Government  of 
the  United  States.  For  several  years  he  had  been  in  personal 
correapondence  with  many  of  the  persons  whom  he  expected 
to  meet,  and  with  some  of  these  correspondents  appointments 
had  been  arranged,  (a  little  indefinite  as  to  time),  tending  to 
facilitate  the  objects  of  the  journey. 

Deeming  it  of  the  first  importance  that  a  route  should  be 
laid  down,  that  would  accomplish  most  within  the  limited 
time  allowed,  and  knowing  that  the  liev.  John  Croumbie 
Brown,  of  Haddington,  Scotland,  had  been  over  a  part  of  the 
ground,  and  that  he  was  familiar  with  all  matters  relating  to 
Schools  of  Forestry,  and  other  matters  pertaining  to  the  sub- 
ject, we  deemed  it  proper  to  seek  his  advice  without  delay.  So 
without  even  stopping  at  a  hotel  in  Liverpool,  we  took  the 
first  train  of  cars  for  Manchester,  for  a  brief  visit  to  an  old 
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friend  from  Northera  ITew  York,  and  proceeded  from  thence 
to  Edinburgh,  The  only  stop  made  on  this  journey  besides 
this,  was  at  Melrose^  to  visit  the  scene  of  Sir  Walter  Scott's 
literary  labors,  and  some  of  the  places  that  he  had  made  of  in- 
terest through  the  graphic  descriptions  of  his  pen.  AVe  know 
not  how  many  souvenirs  of  his  intellectual  greatness  cluster 
around  this  place,  and  its  surroundings,  at  the  Abbey  and  at 
Abbotsford.  The  adjoining  woodlands  doubtless  contain 
many  trees  that  were  planted  under  his  eye,  and  their  whole 
arrangement  bears  evidence  of  his  cultured  taste ;  and  close  by 
the  Abbey  ruins,  we  noticed  the  grave  of  Thomas  Purdie, 
"wood-forester"  at  Abbotsford,  his  humble  and  trusted  serv- 
ant, who  had  charge.  The  interest  which  Sir  Walter  Scott 
took  in  Forest-tree  planting,  was  by  no  means  limited  to  the 
adornments  of  his  own  estate.  His. special  essays,  aside  from 
thekindly  allusions  to  thesubjectin  many  placesin  hiswritings, 
bear  evidence,  not  only  of  his  zeal,  but  his  intelligence  in  these 
matters,  and  he  both  by  precept  and  practice,  sought  every 
opportunity  to  diffuse  correct  ideas  upon  this  important  branch 
of  rural  economy. 

Upon  finding  Mr.  B.,  he  cheerfully  consented  to  aftbrd 
every  aid  in  his  power,  and  to  allow  a  little  time  for  thought, 
to  mature  his  advice,  hesuL*^gested  that  we  might  in  the  mean- 
time improve  the  opportunity  to  visit  some  of  the  forests  in 
Scotland  that  deserved  particular  notice,  and  especially  those 
of  the  Earl  of  Mansfield,  at  Scone,  near  Perth,  and  of  the  Duke 
of  Athole,  at  Dunkeld. 

On  the  journey  to  these  places,  an  opportunity  was  offered 
for  spending  a  few  hours  at  Stirling,  and  the  time  was  divided 
between  a  visit  to  the  Castle,  and  to  the  exhibition  of  the 
Highland  and  Agricultural  Society,  that  was  then  just  open- 
ing near  that  place.  It  was  but  three  years  short  of  a  century, 
since  that  society  had  been  organized;  and  for  the  last  thirty 
years  or  more.  Forestry  has  been  one  of  the  subjects  that  have 
received  attention.  It  has  published  a  great  number  of  Prize 
Essays  upon  the  subject,  some  of  which  are  of  strictly  local  in- 
terest ;  but  many  of  them  are  valuable  contributions  to  knowl- 
edge, and  of  interest  wherever  trees  are  planted,  or  forest- 
products  are  used. 

Among  the  powers  granted  by  a  supplementary  Royal  Char- 
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ter,in  1856,  was  the  appointment  of  a  Board  of  Examiners,  and 
the  giving  of  First  and  Second  class  Certiticates  in  Forestry. 
No  inquiries  are  made,  as  to  how  or  where  the  knowledge  was 
acquired.  It  is  the  business  of  the  Examiners  to  receive  candi- 
dates, who  may  apply,  and  to  ascertain  what  they  know,  and 
to  certify  accordingly.  To  those  seeking  competent  agents,  it 
affords  a  guarantee  that  applicants  bearing  these  certificate,  are 
in  fact  competent  for  places,  and  to  the  candidates  themselves, 
an  opportunitj-  of  making  their  attainments  known. 

As  for  the  Exhibition  itself,  it  differed  but  little  from  our 
State  Fairs.  There  was  a  general  show  of  stock,  produce,  and 
implements  in  great  variety — a  plowing  match,  and  the  usual 
crowd  of  visitors — but  with  this  difference,  that  certain  days 
were  made  high-priced,  to  allow  of  more  quiet  to  those  who 
were  willing  to  pay,  while  on  other  days  a  low  rate  of  admis- 
sion invited  the  humbler  classes,  and  nothing  else. 

The  City  of  Perth  is  beautifully  situated  on  the  Tay,  in  the 
midst  of  a  richly-wooded  district,  and  the  road  to  Scone,  about 
five  miles  distant,  crosses  a  tine  stone  bridge  affording  a  beau- 
tiful prospect  of  the  town.  It  leads  much  of  the  way  through 
planted  and  well-kept  woodlands,  and  among  them  are  many 
specimens  of  trees  of  remarkable  size.  " 

It  was  in  this  neighborhood  that  David  Douglas,  the 
botanist,  to  whom  we  owe  so  much  as  a  pioneer  discoverer  in 
the  flora  of  our  Pacific  Coast,  spent  his  boyhood,  and  in  this 
vicinity  are  now  growing  some  of  the  trees  that  he  first  sent 
home  in  1827.  Some  of  the  "Douglas  Firs"  of  the  first 
planting,  are  now  nearly  or  quite  a  hundred  feet  high,  and  iti 
is  found  that  this  species  does  remarkably  well  in  the  soil  and 
climate  of  this  part  of  Scotland.* 

*  David  Douglas  was  born  at  Scone  in  1798,  and  was  the  son  of  a  labor- 
ing man.  Having  received  an  education  at  the  parish  school,  ho  served 
an  apprenticeship  as  a  gardener,  and  in  1818,  at  Valleyfield,  had  oppor^ 
tunities  of  viewing  the  garden  of  Sir  Robert  Preston,  and  had  access  to 
his  valuable  botanical  library.  He  was  afterwards  employed  in  the  Glas- 
gow Botanical  Garden,  where  his  aptness  in  botanical  science  gained  him^ 
the  notice  and  favor  of  Sir  William  Hooker.  He  was  recommended  to 
the  Horticultural  Society  of  London,  and  was  sent  under  their  auspices  to 
study  and  collect  the  forest  flora  of  the  Columbia  river  region.  It  was 
from  his  descriptions,  that  the  scientific  world  got  the  first  accurate 
knowledge  of  the  wonderful  resources  of  that  coast,  and  from  his  collec- 
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Upon  arriving  at  the  house  of  Mr.  Wm.  McCorqnodale,  we 
found  that  he  had  but  a  few  moments  before  been  notified  by 
Mr.  Brown  of  our  intended  visit;  but  during  our  brief  stay,  we 
had  scarcely  an  opportunity  of  more  than  glancing  at  the 
objects  of  forestal  interest  in  this  locality.  He  has  since 
kindly  transmitted  an  interesting  account  of  the  forests  under 
his  charge,  and  the  methods  of  planting  and  management  em- 
ployed. He  informed  us,  that  forty-five  years  ago,  he  had  been 
appointed  as  head-manager  to  the  Earl  of  Mansfield,  at  the 
same  time  reserving  the  privilege  of  being  permitted  to  assist 
other  proprietors  in  the  capacity  of  wood-surveyor,  and  that 
during  this  period,  he  had  surveyed  and  reported  on  the  future 
management  of  the  woodlands  of  other  owners,  upon  about 
160  estates  in  Great  Britain.  His  present  charge  includes 
over  8,000  acres,  in  six  estates,  with  a  qualified  resident  forester 
under  his  direction  upon  each. 

He  has  about  600  acres  of  pure  oak,  with  a  slight  mixture 
of  coniferae,  and  various  hard-woods,  to  give  amenity  to  their 
appearance,  and  about  400  acres  of  various  kinds  of  hard- 
woods, chiefly  Beech,  Ash,  Elm,  Plane,  and  Lime  trees,  with  a 
•slight  mixture  of  Poplars,  Mountain- Ash,  Horse-Chestnut, 
.Spanish-Chestnut,  Elder,  Birch,  Wahiut,  Purple  Beech,  etc. 

The  coniferous  plantations  cover  about  7,000  acres,  of  vari- 
ous ages  up  to  120  years.  The  great  bulk  consists  of  Larch 
-and  Scot's  Fir,  with  quite  a  large  amount  oK  Spruce  and  Silver 
Fir.  There  is  a  considerable  area  of  the  newer  coniferous  trees, 
especially  of  the  Douglas  Fir  {Pseudoisuga  Douglasii),  which 
■promises  to  be  the  most  profitable  tree  they  have,  the  Larch 
excepted.  His  method  of  planting,  we  have  described  in  our 
"Elements  of  Foresty,"  and  will  not  here  repeat.  Among 
our  Western  conifers,  there  were  fine  specimens  of  the  Abies 
nobilis,  and  of  the  Pinus  monticola,  the  latter  a-bout  fifty- four 
years  old,  and  said  to  be  the  finest  in  Scotland, — the  Menzies' 
Spruce  (Picea  Sitchensis),  Sequoias,  that  promise  well,  and 
many  other  species  from  other  regions,  that  here  have  found  a 
congenial  home. 


tions  the  first  seeds  that  were  received  of  many  of  the  new  species  which 
he  discovered  and  described.  He  afterwards  visited  the  Sandwich  Islands, 
where  upon  a  botanical  tour  July  12,  1834,  he  fell  into  a  pit  which  the 
natives  had  constructed  for  trapping  wild  cattle,  and  perished. 
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These  woodlands  are  adjaeent  to  the  Royal  Palace  ol  Scone, 
where  in  the  ancient  time,  the  Kings  of  Scotland  were  crowned. 
**  A  hoary  and  honored  antiquity  throws  its  mantel  around  it, 
and  its  name  is  redolent  of  far  by-gone  days,  when  Royalty 
itself  held  high  state  within  its  even  then  ancient  walls." 

But  "business  before  pleasure,"  was  the  motto  of  the  jour- 
ney, and  without  spending  time  to  admire  the  rare  beauty  of 
the  scene,  within  sound  of  the  ceaseless  rush  of  the  Tay,  or 
getting  more  than  a  glimpse  of  the  glorious  landscape  through 
which  that  river  runs,  the  distant  Grampian  hills,  or  the  ob- 
jects of  historic  interest  that  cluster  around  the  place,  we  bade 
our  coachman  to  return  to  Perth,  and  arrived  in  time  to  make 
a  close  connection  for  Dunkeld. 

We  were  less  fortunate  there,  for  Mr.  McGregor,  the  chief 
forester,  had  gone  out  to  spend  the  day  in  a  forest  tour,  only 
a  few  minutes  before  our  arrival  at  his  residence  at  Ladywell. 
The  cathedral,  parti}'  in  ruins,  but  still  carefully  kept  from 
farther  decaj',  the  adjoining  gardens  in  which  the  Tyrolese 
Larches  are  still  growing,  which  were  the  pioneers  of  their 
kind  in  Scotland,  and  along  tour  with  a  guide,  through  some  of 
the  forests  adjacent,  aftbrded  some  subjects  of  interest,  and 
opportunity  for  seeing  a  part  of  the  woodlands  for  which  the 
estate  of  the  Duke  of  Athole  is  so  widely  known. 

Were  it  not  for  the  disease  that  has  in  recent  years  appeared 
in  a  part  of  the  Larch  forests  of  this  region,  this  timber  would 
be  by  far  the  most  valuable  that  could  be  grown. 

As  it  is,  many  foresters  now  in  starting  plantations,  plant 
the  Larch  (Larix  Earopea)  and  the  Scotch  Pine  {Pinus  sylvestris) 
in  alternate  places,  and  in  about  equal  numbers.  If  the  for- 
mer appears  to  be  perfectly  healthy  at  the  time  of  first  thin- 
ning, it  is  allowed  to  stand,  and  the  whole  forest  becomes 
Larch;  but  if  otherwise,  it  is  taken  out,  and  the  woodland 
grows  up  all  Pine. 

In  the  course  of  the  tour  through  which  visitors  are  usually 
conducted,  is  some  exceedingly  fine  scenery  in  the  way  of 
cascades  and  ravines,  and  the  place  is  an  object  of  interest  to 
tonrists  upon  this  account. 

Returning  to  Edinburgh  by  the  evening  train,  a  day  was 
spent  with  Mr.  Brown,  in  visiting  the  Botanical  Garden,  and 
other  places  of  interest,  and  in  calling  upon  several  members 
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of  the  Scottish  Arboricultural  Society.  Thev  were  to  have 
their  summer  excursion  in  a  very  few  days,  and  it  was  hard  to 
forego  the  jjleasure  of  accepting  their  invitation  ;  but  the  plan 
that  had  been  laid  down,  required  us  to  take  the  steamer 
that  evening,  which  crossed  the  German  Sea  to  Chiistiansand 
in  Norway,  and  to  Copenhagen  in  Denmark;  so  without  fur- 
ther dehiy,  we  took  passage,  as  the  day  was  closing,  and  were 
compelled  to  remain  within,  as  the  steamer  departed  in  a 
heavy  shower  of  rain. 


LARCH-MERE. 


Extensive  Plantations  on  Waste  Lands — Situation,  Soil,  Ele«'atJon,  Expo- 
sure to  Heat  and  Cold — Natural  Growths — Nature's  Methods  of  Shading 
the  Lands — Pinus-strobus  as  an  Illustration — Upland  Plantations. 

By  Dr.-  JOHN  A.  WARDER,  or  North  Bend,  Ohio. 

IN  this  age  and  country,  where  so  much  is  accomplished  by 
the  assumption  of  merit,  and  by  boastful  claims  of  praise 
for  works  said  to  have  been  performed,  but  which  too  often 
fail  when  they  are  subjected  to  close  scrutiny,  it  is  truly  re- 
freshing, in  our  rambles  over  the  country,  to  meet  with  a  tree- 
planter  who  does  not  boast  of  millions  as  the  result  of  his  la- 
bors, which,  when  seen,  will  contain  only  a  few  thousands; 
and  instead  to  find  a  man  who,  without  any  bragadocio, 
quietly  and  thoroughly  does  something  that  is  worthy  of  no- 
tice and  report. 

Fast  as  trees  may  grow  in  this  country,  and  their  rate  of  in- 
crement is  said  to  be  much  greater  than  in  European  forests, 
still  the  work  of  growing  a  productive  forest  that  shall  yield 
returns  within  the  lifetime  of  the  planter  appears  to  most 
men  problematic.  Some  fast-growing  trees,  like  the  Cotton- 
woods,  Willows,  Chestnuts,  Locusts,  and  a  few  others,  with 
very  brief  rotation,  may  be  cited,  but,  as  a  rule.  Forestry  is 
and  must  be  slow  in  its  cash  returns. 

But  to  a  brief  description  of  Larch-Mere — where  our  worthy 
friend  has  undertaken  to  clothe  a  vast  extent  of  waste,  sandy 
land  with  valuable  timber.  Not  content  with  the  usual  boast 
of  so  many  who  are  styled  Foresters  and  Forest-planters,  who 
can  show  but  a  few  acres  at  the  most,  we  here  find  many  hun- 
dreds devoted  to  this  crop.     The  planting  is  of  course  pro- 
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gressive,  and  spread  over  several  years,  but  it  is  done  by  a 
private  citizen  who  has  other  interests  to  look  after,  and  who 
must  also  provide  for  his  daily  wants. 

From  the  great  railway  corporations,  who  possess  larger 
means,  and  on  account  of  their  own  deep  interest  in  Forestry, 
that  w^ould  enhance  the  value  of  their  extensive  landed  es- 
tates, granted  as  subsidies  by  the  government,  we  had  ex- 
pected, before  this  time,  some  grand  results  that  would  be 
worthy  of  record.  But  what  have  these  wealthy  bodies  to 
show,  after  loner  years,  as  the  result  of  the  florid  anticipations 
that  were  published  to  the  world  some  years  ago !  Let  them 
look  to  tbeir  laurels,  or  it  may  happen  long  before  the  close 
of  the  century,  that  private  individuals  of  moderate  means 
will  have  greatly  outstripped  them  with  absolute  results  of 
growing  timber.  / 

The  plantation  which  is  now  to  be  described,  is  situated  on 
the  low  shores  of  Lake  Michigan,  on  its  western  coast,  near 
the  little  city  of  Waukegan,  Illinois,  close  to  the  Wisconsin 
State-line,  in  latitude  42°  30'  N.,  at  an  elevation  of  six  hun- 
dred feet  above  the  sea.  The  surface  is  slightly  above  the 
level  of  the  lake,  except  where,  from  the  continued  action  of 
winds  and  waves,  the  sands  have  been  thrown  into  dunes  of 
iifteen  to  twenty  feet  in  height.  The  whole  territory,  ex- 
tending for  some  miles  along  the  shore,  appears  to  be  the  delta 
of  a  small  stream  called  Dead  Kiver,  which  here  finds  its 
embouchure  after  cutting  its  way  through  the  elevated  bluft 
of  glacial  clays  that  forms  the  original  boundary  of  the  lake, 
and  rises  thirty  to  forty  feet  above  the  water. 

The  surface  of  this  extended  plain,  is  made  up  of  a  succes- 
sion of  narrow,  low,  flat  ridges,  separated  by  shallow  depres- 
sions, usuallv  containino^water — these  are  generally  but  a  few 
rods  wide,  and  their  trend  is  parallel  to  the  coast  of  the  lake; 
they  seem  to  be  old  shore-lines,  like  the  higher  ridges  along 
Lake  Erie  in  Ohio.  At  present  there  is  little  or  no  arboreal 
vegetation,  though  there  are  evidences  of  some  ancient  forest 
growth,  and  an  occasional  White-Pine  tree  still  standing 
gives  proof  of  an  ability  to  produce  trees.  The  dry  ridges 
have  a  scanty  covering  of  inferior  grasses  and  other  herba- 
ceous vegetation,  with  here  and  there  patches  of  shrubby 
growth,  consisting  of  Bear-Berries,  low  Willows,  Aspens, 
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Cornels,  Spireas,  and  on  those  more  elevated  are  a  few  White 
Pines,  with  the  more  abundant  but  very  scrubby  Black-Oaks 
and  some  other  trees  and  bushes,  among  which  are  Junipers, 
notably  the  trailing  form  of  Juniperus  sabinay  and  known 
as  the  "  Waukegan'TyaUing" 

In  many  places,  however,  and  wherever  the  herbaceous 
covering  is  disturbed  and  the  surface  is  exposed  to  the  action 
of  the  winds,  particularly  near  the  lake,  broad  areas  are  per- 
fectly bare,  and  composed  of  drifting  sands,  that  are  thrown 
into  dunes,  and  changed  in  form  from  year  to  year.  The  de- 
pressions between  the  ridges  are  clothed  with  native  grasses 
on  their  sides,  with  Typha,  rushes,  and  other  aquatic  plants 
where  they  are  deeper  and  covered  with  water — here,  of 
course,  there  are  accumulations  of  vegetable  debris,  but  the 
bottom  is  every-where  firm  sand.  In  these  depressions,  woody 
growth  is  rare,  and  consists  of  Button-Bush  {Cephalanthus) 
and  some  Willows,  until  you  reach  the  last  depression  under 
the  bluft",  where  the  Black-Ash  of  small  size  is  found. 

Such  a  tract  of  land  would  seem  to  be  rather  unpromising 
to  the  tree-planter;  being  on  one  part  too  wet  for  tree-growth, 
and  on  the  other,  composed  of  pure  sand  to  receive  the  scorch- 
ing rays  of  a  midsummer  sun  and  liable  to  reach  a  tempera- 
ture of  more  than  100°  Fahrenheit  in  the  daytime,  alter- 
nating with  cold,  at  night,  of  perhaps  50°,  as  a  result  of  ra- 
diation, and  exposed  to  very  low  temperature  with  the  trying 
winds  of  winter. 

Notwithstanding  the  unpromising,  even  forbidding  aspect, 
the  natural  indications  were  such  as  to  encourage  the  attempt, 
which  was  made,  and  has  been  made  successfully,  to  clothe 
this  waste  with  a  profitable  crop. 

Great  encouragement  was  given  to  the  enterprising  planter 
by  the  results  of  his  observations  upon  the  plans  Nature  had 
adopted  to  enable  the  spontaneous  growths  to  protect  the 
sands  from  the  baking  heat  and  biting  cold — and  thus  to  se- 
cure a  more  temperate  stratum  of  soil  near  the  surface  for  the 
feeding  roots  of  the  trees.  The  scaiity  herbage  of  the  grasses 
could  do  little  in  this  way.  The  Trailing-Junipers,  however, 
soon  covered  the  surface  and  caught  the  drifting  sands  that 
formed  cumuli  about  them — on  other  spots  of  the  dunes  a 
close  carpeting  of  the  Uva  ursi  concealed  the  sand,  making 
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it  possible  for  tree-seeds  to  germinate  and  to  survive  the  snm- 
nifep  heats,  and  so  the  arbor,eal  vegetation  gradually  spread 
over  these  ridges. 

The  most  interesting  forestal  study  here  was  the  behavior 
of  the  Pinus  strobus  on  these  sands.  Feeling  the  necessity 
for  a  cooler  soil,  the  upward  growth  of  the  young  trees  was 
arrested,  and  the  lateral  branches  were  extended,  quite  near 
the  surface,  until,  in  some  cases,  they  had  reached  a  diameter 
of  a  rod  or  more,  when  at  length  an  aspiring  leader  would 
shoot  upward,  and  the  growth  of  that  tree  was  assured. 

Planting,  under  such  conditions,  was  a  very  simple  affair. 
On  the  sand,  the  mark  of  w^agon-wheels  was  sufficient.  Fur- 
rows were  plowed  on  the  dry  ridges  and  the  trees  were  set 
either  in  pits  or  by  notching,  according  to  their  sizes.  The 
species  selected  are  mostly  coniferous — the  commou  Pines 
aud  Larches  prevail,  while  some  Ailanthus  and  Catalpas  were 
also  planted.  All  seem  to  be  doing  well  in  their  new  homes, 
with  some  failures  of  course,  in  removal  from  the  upland  nur- 
sery-grounds to  these  flat  sandy  lands,  and  from  the  shelter  of 
the  close  rows  to  their  more  scattered  stations  on  the  exposed 
hot  sands,  the  transition  was  more  than  they  could  bear  until 
nature  provided  the  necessary  shade  by  lateral  branches  as 
observed  in  the  native  Finns  strobus. 

The  Scotch  Pines  seem  to  have  become  reconciled  the  soon- 
est to  their  new  home,  and  grew  off  beautifully.  The  robust 
Austrian,  promises  well,  but  the  Pinus  rigida  and  Table- 
Mountain  Pine,  have  not  done  so  well. 

A  recent  report  from  the  plantation  (July  29)  is  very  satis- 
factory. "Many.  Scotch  Pine,  a  few  Austrian,  and  many 
White-Pines,  are  now  eight  to  ten  feet  high — some  Larches  are 
twelve  feet.  Where  the  trees  stand  close,  they  run  up  about  as 
fast  as  on  good  lands,  but  single  trees  have  to  spend  some 
jears  in  making  laterals  to  shade  the  ground,  and  then  they 
shoot  upward.     My  Larch-Mere  plantation  is  really  a  study." 

The  trees  are  exposed  to  inroads  of  teams,  skating  parties, 
cattle  and  fires,  and  yet  "they  are  far  ahead  of  those  on  Cape 
Cod  or  any  other  barren-land  plantations  I  have  seen.  .  .  . 
If  the  Ailanthus  would  stand  our  climate,  it  would  be  the  tree 
to  cover  all  these  wastes  rapidly,  and  it  would  not  be  so  liable 
to  be  burned  as  the  Conifers.     Of  course  Spruce,  Balsam-Fir, 
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Arbor- Vitse,  and  Eed-Cedar  will  not  grow  in  blowing  sand 
nor  in  any  very  sandy  land,  but  the  White,  Red,  and  Scotch 
Pines  will  grow  as  rapidly  here  as  in  good  upland  without 
cultivation." 

Here  are  six  hundred  acres  of  forlorn  waste,  marsh,  and  • 
sands,  that  had  furnished  but  a  meager  pasture  of  inferior 
herbage,  which  are  now  put  in  the  way  of  producing  a  grand 
forest,  by  the   planting  of  five   hundred   acres  with   timber 
trees. 

The  situation,  too,  is  one  that  can  not  fail  to  attract  the  at- 
tention of  travelers  on  the  Chicago  and  Milwaukee  Railroad, 
which  courses  along 'the  base  of  the  bluflF,  on  the  western 
side  of  the  plantation,  and  commands  a  view  across  the  flats. 

Some  forest  trees  planted  on  the  upland  are  also  worthy  of 
note.  A  large  nursery,  well  stocked  with  Pines  and  Larches, 
became  unsalable  by  their  size  during  a  period  of  depression, 
and  have  now  grown  into  a  bit  of  forest  covering  twenty-four 
acres,  and  thev  show  what  the  Larch  can  do  on  such  land. 
They  are  already  twenty-five  to  thirty  feet  high,  and  many  of 
them  three  to  seven  inches  thick  at  the  base,  and  would  be 
available  for  hop-poles,  fencing,  and  for  many  purposes. 

Having  named  the  locality  as  at  Waukegan,  Illinois,  it  will 
be  unnecessary  to  add  the  name,  Robert  Douglas  &  Son, 
familiar  as  household  words  to  all  western  tree-planters,  and 
known  indeed  in  all  civilized  countries  whither  the  puUic 
mails  have  transported  so  many  of  their  dollar-packages  of 
little  or  baby  forest-trees,  that  have  enabled  men  to  gratify 
their  desire  to  experiment  in  tree-planting,  even  in  the  utter- 
most isles  of  the  sea,  ami  upon  the  jungles  of  India,  wher- 
ever civilization  has  sent  the  mail-bag  have  "  these  presents" 
gone  as  worthy  pioneers  of  advancing  and  progressive  Amer- 
ican Forestry — a  Yankee  suggestion,  and  far-reaching  as 
thought. 
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THE  FORESTRY  OF  THE  FUTURE. 

By  FRANKLIN  B.  HOUGH.,  Ph.  D. 
(Continued  from  page  26). 

THIS  rapidly-grown  wood,  when  cut  before  it  bas  been 
hardened  by  age,  would  not  last  more  than  two  or  three 
years  on  the  ground,  aa  railway  ties,  or  in  the  soil  as  posts 
and  stakes;  but  when  injected  with  the  sulphate  of  copper  in 
solution,  they  become  not  only  vQvy  durable,  but  harder, 
stronger  and  less  inflammable,  the  open  pores  receiving  the 
solution  perfectly  throughout. 

At  several  stations  there  are  extensive  establishments  for 
preparing  the  wood  by  this  process,  and  they  can  turn  out 
1,000,000  of  ties  a  year. 

Although  France  imports  many  grades  of  woods  largely 
beyond  her  exports,  still  in  1880,  she  sent  to  foreign  countries 
25,000,000  of  francs  worth  of  wood-products,  of  which  about 
half  went  to  England,  and  much  the  largest  part  went  out 
from  the  Gironde  and  was  the  growth  of  the  Landes.  In  fact, 
hundreds  of  cargoes  of  these  products  are  sent  out  yearly 
from  Bordeaux,  and  for  certain  grades  of  coarse  lumber,  that 
city  has  become  in  recent  years,  the  great  commercial  center 
oi  Southwestern  France. 

In  1857,  a  committee  predicted  tliat  these  plantations  would 
add  more  than  1,000,000,000  of  francs  to  the  wealth  of  France, 
in  a  region  the  most  sterile  and  forsaken.  This  seemed  at  the 
time  the  declaration  of  some  wild  enthusiast,  or  a  scheme  to 
advance  the  interest  of  some  speculation.  But  this  prophecy 
has  been  more  than  realized !  In  presenting  this  sketch,  I 
speak  of  what  I  have  seen.  I  have  ridden  for  more  than  ' 
twenty  miles  among  the  Dunes  which  Bremontier  and  his  suc- 
cessors planted,  in  company  with  an  intelligent  resident,  who 
knew  all  about  these  forests,  their  history,  and  the  economies  . 
that  they  serve.  I  have  visited  the  establishments  of  which 
I  have  spoken,  and  examined  their  methods.  I  have  passed 
and  re-passed  through  the  w^hole  length  of  this  forest  w^hich 
Chambrelent — still  living  and  active — begun,  and  which  he 
and  others  who  got  their  impulse  from  him,  planted. 

^'eed  I  repeat,  that  in  a  long  journey  made  for  the  express 
purpose  of  studying  the  forest-question,  and  which  extended 


60  The  American  Journal  of  Forestry. 

through  almost  every  country  in  Europe,  and  embraced  every 
subject  in  any  way  aftecting  the  forest-interests  of  these  coun- 
tries, there  was  nothing  that  interested  me  more  than  this? 

But  I  have  not  entirely  finished  what  I  wanted  to  say  about 
the  Dunes  and  the  Landes.  A  turpentine-forest,  like  those  on 
the  Landes,  is  by  no  means  a  solitude.  It  requires  a  consid- 
erable local  population  for  its  attendance,  and  these  laborers 
must  have  homes  near  their  work.  They  must  have  gardens 
and  lands  for  cultivation,  and  to  get  fertility,  they  must  keep 
cattle  to  get  fertilizers  from  stables.  These  forests  are  dotted 
all  through  with  little  plantations,  that  serve  an  actual  benefit, 
by  interrupting  the  cotitinuity,  and  preventing  sweeping  tires, 
which  have  in  former  years  proved  disastrous,  but  are  now 
quite  uncommon.  They  still  atford  pasturage  for  stock,  and 
quantities  of  herbage,  bushes,  and  undergrowth  are  pulled  up, 
pressed  into  small  bales  by  powerful  machines,  and  sent  to 
Paris  for  oven-wood  and  other  uses. 

In  all  these  operations,  care  is  taken  to  maintain  a  gro\vth 
of  young  timber  to  take  the  place  of  that  which  is  cut,  and 
the  production,  as  we  hi^ve  described,  may  be  indefinitely  con- 
tinued. The  fevers  that  once  infested  these  resrions  have  dis- 
appeared  with  their  cause. 

I  can  not,  however,  pass  this  subject  without  noticing  one 
other  result,  by  quoting  from  an  official  report  of  the  General 
Council  of  Gironde,  which  was  drawn  up  from  exact  data. 
They  say : 

"It  was  interesting  to  see  how  the  spirit  of  improvement  went 
forward,  when  once  under  way.  In  some  of  the  Communes  there 
were  no  conveniences  for  public  business;  they  hired  some  mean 
apartment  in  a  tavern  for  their  occasional  use.  The}'  had  no 
schools,  and  the  few  old  churches  had  fallen  into  ruin,  so  as  to  be 
wholly  unworthy  of  use.  But  now,  with  the  increased  value  of 
their  lands  from  drainage  and  planting,  the  local  Councils,  under  the 
advice  of  the  Administration,  having  sold  some  of  their  land  to  se- 
cure these  iraprovemenls,  consented  to  part  with  still  more  to  get  the 
means  for  building  public  offices  and  buildings  for  schools  and  wor- 
ship." 

Without  giving  the  exact  details  of  all  these,  it  may  be 
stated,  that  they  amount  to  almost  two  and  a  half  millions  of 
francs  for  churches,  three-quarters  of  a  million  for  priests' 
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dwellings,  a  millioii  and  three-fourths  for  public  oflSces  and 
school  houses,  almost  two  millions  for  country  roads,  and  an- 
other million  for  other  improvements,  such  as  filtering-wells 
for  public  use,  the  removal  of  village  cemeteries  to  rural  sites, 
and  other  matters  of  obvious  utility,  besides  having  nearly 
fear  and  a  half  millions  in  their  treasuries.  The  Council 
might  well  sura  up  this  statement  by  saying : 

"This  is  one  of  the  most  beautiful  pages  in  the  history  of  civili- 
zation and  progress — in  a  region  that  twenty  years  ago  was  one  of 
the  poorest  and  most  miserable  in  France,  but  which  may  now  be 
ranked  as  among  the  most  wealthy  and  prosperous." 

But  I  have  wandered  from  my  text,  and  must  recall  mj'self. 
It  is  embodied  in  the  words,  "  extensive  and  judicious  plant- 
ing" and ''effect  ual  measure  for  economizing  our  remaining 
supplies." 

Now,  I  understand  that  ''extensive"  planting  means  "a 
good  deal  of  it."  We  have  already  seen  that  in  the  countries 
of  Europe,  where  the  subject  is  best  understood,  this  is  some- 
thing more  than  a  quarter  of  the  whole  area,  devoted  to  the 
growth  of  wood. 

Now,  how  many  old-settled  farms  are  there  in  the  country 
that  have  this  proportion  of  reserved  or  planted  woodlands? 
How  manv  are  there  that  have  cut  ofl*  their  last  acre  ?  How 
many  the  last  tree?  I  would  not  inquire — how  many  farms 
coald  be  found  in  the  country,  in  which,  under  present  man- 
agement, the  profit  is  now  much  below  what  it  would  be,  if 
judiciously  planted  with  trees  ? 

It  is  a  natural  and  noble  instinct  in  man,  to  seek  to  promote 
the  welfare  of  his  family,  and  it  is  no  mean  motive  in  him  to 
toil  through  life,  in  order  that  he  may  lenve  an  estate  for  their 
inheritance.  Now,  if  by  careful  numagement,  a  mun  can  so 
improve  his  farm  that  it  will  be  worth  several  times  as  much 
when  he  leaves  it,  as  it  would  have  been  without  this  "judi- 
cious planting"  that  we  are  considering,  is  he  not  securing 
the  very  object  of  this  laudable  ambition  ? 

But  passing  to  a  further  notice  of  the  precept  of  our  text, 
there  can  be  no  other  meaning  in  the  term  "judicious  plant- 
ing," than  that  founded  upon  a  correct  knowledge  of  the  con- 
ditions and  wants  of  the  location.  What  is  the  capacity  and 
quality  of  the  soil?  What  are  opportunities  aflforded  by  cli- 
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mate,  altitude,  aspect,  the  demands  of  available  markets  and 
other  circumstances — and  what  species  will  best  meet  these 
requirements? 

With  respect  to  the  kinds  of  trees  that  will  grow  to  best 
advantage,  in  a  region  once  timbered,  there  should  be  no  dif- 
ficulty in  selecting  from  those  that  we  know  once  flourished 
upon  the  soil,  such  as  will  be  probably  the  most  valuable 
when  grown.  There  are  doubtless  other  kinds  that  will 
flourish,  and  probably  some  that  would  be  more  profitable. 

But  when  we  find  ourselves  without  this  indication  from 
past  knowledge  or  present  observation,  the  case  becomes  very 
difterent,  and  this  brings  me  to  a  most  important  point  for 
consideration  :  It  applies  to  the  settlement  of  the  pioneer 
upon  the  prairies,  and  the  plains,  where  there  is  no  trace  of 
what  has  been, — if  ever,  in  the  way  of  timber, — certainly 
nothing  at  present,  and  a  matter  of  uncertainty  as  to  what 
can  be  grown,  if  any  thing,  as  forest  trees.  These  pioneers 
are  very  often  poor,  or  they  may  be  young  and  inexperien- 
ced; or,  what  is  still  worse,  they  may  have  an  experience 
gained  under  other  conditions  which  they  can  not  apply  here, 
and  which  they  must  unlearn  and  begin  anew.  The  latter 
class  may  have  failed  in  attempting  to  apply  their  knowledge, 
and  from  this  may  settle  down  with  the  conclusion  that  noth- 
ing can  be  done,  thus  discouraging  others  in  their  own  dis- 
appointment. 

It  is  for  these  conditions  that  we  may  properly  invoke  the  aid 
of  Government  in  the  establishment  of  Experimental  Forest 
Stations  for  determining  what  can  be  done,  and  what  can 
not;  and  as  to  the  possible  and  the  most  profitable,  and  by 
what  methods  can  we  best  avoid  failure  and  insure  success. 
These  facts,  when  known,  should  be  published  for  the  in- 
formation of  the  country. 

In  these  researches,  a  negative  may  prove  almost  as  valu- 
able as  a  positive  result,  for  when  once  known,  there  will  be 
no  losses  or  disappointments  by  repeating  a  trial  that  has 
uniformly  proved  a  failure.  Now,  some  of  this  information 
may  be  gained  accidentally  or  experimentally  by  an  indi- 
vidual, but  it  may  not  become  known  to  others.  There  must 
be  a  centralized  agency,  for  collecting,  summarizing  and  dif- 
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fusing  the  information.  This  is  a  most  important  question  in 
Forestry,  and  one  upon  which  I  have  given  much  thought, 
but  as  this  is  embodied  in  my  Third  Report  upon  Forestry; 
I  will  not  further  consider  it  on  this  occasion. 

Time  will  not  permit  me  to  follow  the  subject  implied  in 
the  term  *'eftectual  means  for  economizing  our  remaining 
supplies,"  with  that  detail  that  it  deserves.  So  far  as  relates 
to  the  remaing  supplies  upon  our  public  lamls,  after  carefully 
studying  the  systems  now  in  use,  or  in  course  of  introduction 
iuthe  English  colonies  of  India  and  Australia,  where  the  cir- 
cumstances closely  resemble  our  own,  and  the  system  of  tim- 
bop  management  in  Canada,  as  very  fully  described  in  my 
Second  Report,  I  have  presented  the  conclusions  with  as 
much  detail  as  was  found  practicable  in  the  Third  Report, 
aud  will  not  anticipate  them  here.  As  for  remaining  supplies 
U[ton  lands  held  by  individuals,  they  will  in  all  cases  be  man- 
aged, or  wasted,  as  the  intelligence  or  the  ignorance  of  the 
owners  may  lead  them,  or  as  their  interest  may  guide.  There 
are  economies  to  be  studied  at  every  point,  perhaps  in  noth- 
ing more  notably  than  in  those  relating  to  fences,  and  the 
needless  waste  that  they  occasion.  There  are  wastes  in  the 
working  of  timber  and  lumber  that  might  be  avoided — uses 
for  parts  now  wasted — wants  that  are  not  real — and  meth- 
ods that  need  improvement. 

Some  of  these  may  hereafter  be  forced  upon  our  notice,  as 
the  prairie  farmer  learns  to  cultivate  his  land  without  fences  ; 
but  it  is  better  to  anticipate  and  avoid  these  inconveniences 
by  seasonably  providing  against  them.  Do  not  hesitate  to 
'plant  a  part  of  the  farm  in  timber  trees.  If  they  are  not  needed 
on  the  place,  they  will  always  find  a  market.  There  will 
always  be  a  growing  demand  for  timber  so  long  as  the  in- 
dustries thrive;  and  should  ever  a  time  arrive  when  this  de- 
mand can  not  be  met,  the  effect  must  be  felt  through  every 
phase  of  our  civilization. 
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TUE    AMERICAN    FORESTRY    CONGRESS  —  MON- 
TREAL MEETING. 

PURSUANT  to  adjournment,  the  Congress  met  August  21, 
1882,  at  No.  132  St.  James  street,  which  had  been  fitted 
up  by  Mr.  William  Little,  Vice-President,  who  had  been  ap- 
pointed at  the  previous  meeting  to  make  the  arrangements 
needed,  and  who  left  nothing  undone  in  rendering  them  com- 
plete.* 

The  first  public  session  began  at  2  p.  m.,  and  in  the  absence 
of  the  President,  the  meeting  was  called  to  order  by  Dr. 
Franklin  B.  Hough,  and  the  Hon.  H.  G.  Joly,  of  Quebec, 
was  chcjsen  Temporary  President.  The  Secretaries  not  at- 
tending, Dr.  F.  B.  IJough  was  chosen  Temporary  Secretary. 
The  Treasurer  having  resigned,  Dr.  Charles  Mohr,  of  Mobile, 
Ala.,  was  temporarily  appointed  to  that  office. 

A  committee  was  appointed,  consisting  of  Dr.  Charles 
Mohr,  Mr.  Bernhard  E.  Fernow,  and  Prof.  William  Saunders, 
to  confer  with  a  committee  appointed  by  the  American  For- 
estry Association,  at  Rochester,  N.  Y.,  in  June  last,  upon  the 
question  of  a  union  of  the  two  organizations,  whereu{>on  the 
General  Session  adjourned  to  meet  in  sections,  at  which  the 
following  papers  were  read  and  discussed,  some  of  them,  in 
the  absence  of  their  authors,  being  read  by  the  Secretaries : 

Section  A: — Pres.f  F.  B.  Hough;  Sec.^  William  Little. 

1.  Forest  Fires Joseph  S.  Fay,  Wood'6  IIoll,  Mass. 

2.  The  Distribution  of  Hardwood  Trees  in  the  Gulf  Region 

of  the  Southern  States Dr.  Charles  Mohr,  Mobile,  Ala. 

*We  deem  it  an  act  of  simple  justice  to  Mr,  Little,  to  notice  the  intelli- 
gent and  successful  manner  in  which  these  preparations  were  made,  in- 
cluding a  vast  amount  of  correspondence,  the  use  of  a  whole  suite  of  fur- 
nishe<l  rooms  at  "  Forestry  Chambers,"  for  the  sessions  of  the  Congress, 
the  hire  of  "Queen's  Hall"  for  two  evenings,  and  all  of  the  printing 
needed  before  and  during  the  meetings.  He  also  secured  the  printing  of 
a  large  edition  of  two  numbers  of  the  "  Montreal  Herald!^  making  in  all 
sixteen  folio  pages,  exclusively  devoted  to  these  proceedings.  For  these 
expenses,  no  claims  were  presented  to  the  Society,  and  no  aid  was  asked 
from  his  fellow  citizens.  Very  many  of  the  members  attending  were 
also  placed  under  personal  obligations  to  him,  for  aid  in  securing  accom- 
modations at  a  time  when  the  hotels  were  crowded,  and  for  other  atten- 
tions that  strangers  can  not  readily  secure. 
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3.  Tree-Planting  by  Railroad  Companies, 

Dr,  FVanklin  B.  Hough,  Lowville,  N.  Y. 

4.  The  Rational  Method  of  Tree-Planting, 

N.  H.  EgleMofi,  Williamstown,  Mags. 

5.  The  Russian  Mulberry 2).  C.  Burson^  Topeka,  Kan. 

6.  The  Larix  Europea,  (European  Larch) ;  its  quick  Growth, 

Adaptability,  Propagation  and  Culture.. Da v*W  Nieol,  Cataroqui,  Ont. 

7.  The  Coppice  for  the  Village  and  the  Town J/.  C.  Head,  Hudson,  O. 

8.  Forest  Trees  most  suitable  for  Streets,  Lawns  and  Groves, 

J,  Beaufort  Hurllurt,  Ottawa,  Ont. 

9.  The  Destruction  of  Forests,  and  Tree-Planting, 

John  Dougall,  '-Edr.  N.  Y.  Witness." 

Section  B: — Pra.,  Dr.  Johx  A.  Wardbr;  See,,  Hon.  E.  H.  Spring-Rice. 

1.  Tree-Planting  for  Railroads Dr.  John  A.  Warder,  North  Bend,  O. 

2.  Remarks  on  the  Canadian  Cultivation  of  the  Catalpa  speciosa, 

Robert  Burnet,  Pictou,  Nova  Scotia. 

3.  Experiments  in  Tree-Planting  on  Cape  Cod, 

Joseph  S.  Fay,  Holmes*  Holl,  Mass. 

4.  The  "Three-Motion"  Plan  of  V\a^ni\ng*.. Robert  Douglas,  Waukegan,  IlL 

5.  Planting  on  the  Plains. H,  M.  Fennel,  Russell,  Kan. 

Section  C: — Pres.,  Prop.  Wm.  Saunders;  See,,  Rev.  Thomas  S.  Ftlbs. 

1.  The  Commercial  Value  of  Pruning John  S.  Hicks,  Roslyn,  N.  Y. 

2.  Apology  for  the  Pioneers John  W.  Gal</well,  Cincinnati,  O. 

3.  The  True  and  the  False  in  Arboriculture William  Robb,  Montreal. 

4.  Some  Notes  and  Remarks  on  the  Denudation  of  our  Forests, 

G,  L.  Marler,  Montreal. 

5.  flow  the  Forests  of  the  Eastern  Townships  were  Broken 

Up;  a  Brief  History Rev.  Thomas  S.  Fyles,  Cowansville,  Quebec. 

On  Mouday  evening,  Aujfust  2l8t,  pursuant  to  public 
notice,  a  meeting  was  held  at  Queen's  Hall.  Cards  of  invita- 
tion, elegantly  printed  upon  thin  lamina  of  wood,  bad  been 
issued  in  great  numbers,  and  the  attendance  was  lurge.f  His 
Honor,  Mayor  Beaudry,  presided,  wearing  the  insignia  of  his 
office,  and  after  a  few  words  of  Welcome,  introduced  the 
Hon.  Henry.  G.  Joly,  who  delivered  an  Address. 

He  was  followed  by  Dr.  Franklin  B.  Hough,  who  delivered 

*This  paper  had  been  read  by  title,  at  the  Cincinnati  Meeting. 

tThe  platform  was  decorated  for  the  occasion  with  rare  plants  in  bloom, 
and  conspicuously  behind  the  President's  chair  was  the  legend,  "  Wood- 
man, spare  the  Tree."  On  either  side  were  shields  inscribed,  "American 
Forestry  Congress,  1882,"  surrounded  by  American  and  English  Flags  en- 
twined. While  the  audience  was  assembling,  a  selection  of  music  was 
played  by  the  City  Band. 
Vol.  I— No.  2—2 
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an  address  of  some  length,  upon  the  sreneral  subject  of  For- 
estry. After  a  few  remarks  by  Mr.  D.  W.  Beadlb,  the  meet- 
ing closed. 

Proceedings  of  the  Second  Day:  August  22d,  1882. 

The  Forestry  Congress  met  in  general  session,  the  Hon.  H. 
G.  Joly  presiding :  Prof.  Saunders,  from  the  committee  ap- 
pointed the  day  previous,  presented  the  following  resolutions, 
which  were  adopted : 

"  Besolved,  That  whereas,  in  the  year  1875,  an  Association 
was  formed,  under  the  title  of  'The  American  Forestry  As- 
sociation,' having  for  its  objects  the  collection  and  dissemina- 
tions of  information  of  the  subject  of  Forestry,  and  the 
awakening  of  an  interest  in  the  public  mind,  of  wliich  Asso- 
ciation Dr.  John  A.  Warder,  of  Ohio,  was  elected  President : 

'^And  whereas^  That  Association,  especially  through  the 
labors  of  its  president,  who  has  been  most  untiring  in  his  ef- 
forts, and  has  spared  neither  time  nor  means,  in  the  zealous 
prosecution  of  his  labors  for  the  advancement  of  the  Science 
of  Forestry,  has  been  an  important  agency  in  calling  into  ex- 
istence the  Society  known  as  *  The  American  Forestry  Con- 
gress ': 

^^And  whereas,  The  American  Forestry  Association  is  de- 
sirous of  uniting  with  the  American  Forestry  Congress,  and 
thereby  forming  one  Society  for  the  prosecution  of  the  objects 
common  to  both  :* 

''  Therefore,  this  committee  of  Conference  hereby  recom- 
mends that  the  present  members  of  the  American  Forestry 
Association,  be  received  as  members  of  the  American  For- 
estry Congress,  and  that  the  Funds  in  the  Treasury  of  the 
American  Forestry  Association,  be  applied  in  payment  of  its 
own  expenses." 

Mr.   D.   W.   Beadle   introduced  a  resolution,  which   was 

adopted,  declaring  that  this  meeting  shall  be  regarded  as  the 

first  in  the  history  of  the  Association  in  its  present  form,  and 

that  those  uniting  at  the  present  time,  shall  be  considered  as 

•  original  members  of  the  Organization. 

*VVe  follow  the  language  of  the  resolution.  Dr.  Warder  remarked, 
**  that  he  had  come  here  prepared  to  co-operate  with  this  Congress,  and 
to  submit  to  whatever  the  committee  would  recommend.  The  Associa- 
tion has  done  a  great  deal  of  good  during  the  last  seven  years,  but  they 
were  even  prepared  to  abandon  their  organization,  if  necessary,  to  ad- 
vance the  interests  of  American  Forestry." 
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Mr.  B.  E.  Fernow  offered  a  resolution,  which  was  adopted, 
directing  the  Chairman  to  appoint  a  committee  of  five  to  re- 
vise the  Constitution,  which  had  been  found  defective,  so  as 
better  to  adapt  it  to  the  wants  of  the  Congress.  The  Chair- 
man appointed  Mr.  Bernhard  E.  Fernow,  Dr.  Franklin  B. 
Hoagh,  Dr.  John  A.  Warder,  Mr.  William  Little,  and  Dr. 
Charles  Mohr,  as  this  committee,  and  requested  them  to  re- 
port on  the  following  day. 

The  following  paper  was  by  resolution  taken  from  the 
printed  programme,  and  read  in  general  session  :  "A  few 
Practical  Remarks  from  the  Lumberman's  Stand-point,"  by 
«/.  K.  Ward  J  Montreal. 

The  reading  of  this  paper  led  to  a  discussion  upon  the  sub- 
ject of  Forest  Fires, — in  the  course  of  which,  Dr.  Geo.  B. 
Loring,  the  President,  appeared,  and  took  tlie  Chair. 

Dr.  Charles  Mohr,  chairman  of  a  special  committee  ap- 
pointed at  the  Cincinnati  Meeting,  to  re{K)rt  upon  the  subject 
of  Forest  Fires  and  Injuries  from  Cattle,  then  read  a  report, 
which  was  filed.  This  led  to  a  discussion,  in  which  the  lion. 
Peter  White  (M.  P.  Dominion  Par.),  Mr.  Eleazur  Wright,  of 
Boston,  lion.  Geo.  Bryson  (Legislative  Council,  Prov.  Que.), 
Hon.  H.  G.  Joly,  Mr.  John  Dougall,  Mr.  W.  R.  Thistle,  of 
Ottawa,  Mr,  King,  Mr.  Larkin,  and  Mr,  J.  K.  Ward,  partici- 
pated. 

A  resolution  was  then  passed,  declaring  it  the  duty  of  this 
Congress  to  draw  earnestly  the  attention  of  Governments  to  the 
necessity  of  protecting  effectually  the  public  forests  against 
fires,  and  the  following  persons  were  appointed  to  carry  this 
resolution  into  eflfect,  viz:  Hon.  Peter  White,  Mr.  J.  K. 
Ward,  Dr.  Chas.  Mohr,  Mr.  Geo.  Bryson,  Dr.  F.  B.  Hough, 
Mr.  B.  E.  Fernow,  Mr.  il.  G.  Joly,  Mr.  Wm.  Little,  Prof.  C. 
A.  Sargent,  and  Mr.  E.  D,  Baker, 

It  being  apparent  that  time  could  not  be  allowed  for  read- 
ing all  the  papers  upon  the  programme.  Dr.  Hough,  Dr.  War- 
der, Mr.  Little,  and  Mr.  Beadle  were  appointed  to  select  such 
as  should  be  presented  in  the  afternoon  session. 

Afternoon  Session  :  August  22rf,  1882. 
Upon  assembling  after  a  recess,  the  President  delivered  hi* 
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annual  address.     The  following  papers  selected  by  the  Com- 
mittee, were  then  read  in  general  session : 

How  Farmers  may  Grow  Forest  Trees  from  Seed, 

D.  W.  Beadle^  St.  Catherines,  Ont. 
On  the  Growth  of  Black  Walnut  Timber  in  Ontario, 

Thomas  Beail,  Lindsay,  Ont. 

The  Ash Arthur  Bryant,  Princeton,  111. 

Extensive  Planting  of  Shelter-Belts.. ./f,  M.  Thompson^  Preston  Lake,  Dak. 
On  the  Growth  of  Black  Walnut  Timber  in  Ontario, 

Tfiomas  Beall^  Lindsay,  Ont. 
Forestry  from  a  Hygienic  Stand-point Dr.  Henri/  Hotcurd^  Montreal. 

During  the  discussion  that  ensued  upon  the  reading  of  this 
paper,  the  President  withdrew,  and  the  Hon.  H.  G.  Joly  re- 
suming the  Chair,  presided  until  final  adjournment. 

On  the  Growth  of  Poplar  Trees  for  the  Manufacture  of  Paper 

and  Charcoal Prof.  William  Saunders,  London,  Ont. 

Legislation  upon  Forestry P.  J.  U.  Beaudn/,  Beauharnois,  Que. 

Koadside  Tree-Planting W.  A.  Hall,  Sherbrooke,  Que. 

What  to  Plant  for  Forett-Trees,  for  Groves,  and  Wind- Breaks, 

Hon,  Suel  Foster^  Muscatine,  Iowa. 

"  Woodman,  Spare  the  Tree*' — The  Forestry  of  the  Niagara 

Section J.  R.  Martin,  Cayuga,  Ont. 

Conditions  of  Forest  Growth Bernhard  E.  Fernow,  Slatington,  Pa. 

The  Congress  then  adjourned  to  meet  in  general  session  on 
the  morning  of  the  23d.  A  public  meeting  was  held  in  the 
•evening,  at  Queen's  Hall,  at  which  remarks  were  made  by  the 
Hon.  John  Eaton,  U.  S.  Commissioner  of  Education,  and  an 
.address  was  delivered  by  Dr.  Geo.  B.  Lorinq. 

(  To  he  completed  in  the  next  number.) 


CONDITIONS  OF  FOREST-GROWTH.* 

By  bernhard  E.  FERNOW,  of  Slatington,  Pa. 

TO  clearly  understand  and  devise  methods  of  forest  man- 
agement, and  to  foresee  the  results  of  such,  it  is  pri- 
marily essential  that  the  natural  conditions  of  forest-growth 
.be  first  well  understood  ;  that  the  principles  be  first  recognized 
on  which  rest  forest-production.  This  is  the  more  important, 
as  forestal  operations  extend  over  long  periods  of  time,  and 


♦Read  at  the  meeting  of  the  American  Forestry  Congress,  at  Montreal, 
August  22,  1882. 
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the  results  and  effects  thereof  are  often  recognizable  only 
when  the  growth  of  many  years  has  been  irretrievably  in- 
jured, thus  inflicting  a  heavy  financial  loss  on  the  economy. 

In  this  paper,  the  endeavor  has  been,  not  to  produce  any 
thing  new  and  original,  but  rather  to  so  arrange  the  known 
facts  of  the  natural  sciences  which  contribute  to  the  under- 
standing of  the  conditions  of  plant-growth,  that  they  may 
easily  be  applied  to  the  study  of  forest-reproduction,  a  subject 
important  before  all,  to  us  at  this  present  moment. 

As  the  idea  connected  with  the  term  "  forest"  is  vague  and 
undefined,  I  am  desirous,  before  I  proceed,  to  clear  the  con- 
ception of  what  may  or  ought  to  be  called  a  forest.  When  we 
speak  of  a  forest  in  connection  with  the  science  of  Forestry, 
we  do  not  mean  a  mere  collection  of  trees,  a  wood,  ot  a  park, 
a  plantation,  but  an  aggregate  of  trees  or  woodlands  which 
are  intended  and  so  set  aside  for  the  production  of  timber  or 
lumber.  If  we  speak  of  planting  and  cultivating  forests,  wo 
do  not  mean  the  laying  out  of  parks  or  groves,  which  have  a 
very  difterent  object  in  view,  which  present  very  different  con- 
ditions of  tree-growth,  and  require,  in  consequence,  very  dif- 
ferent methods  of  culture.  Forestry  has  nothing  to  do  with^ 
the  planting  of  fruit  or  ornamental  trees,  nor,  indeed,  with 
single  trees — just  as  agriculture  does  not  consider  the  individ- 
ual wheat  plant.  The  object  of  Forestry  is  a  financial  effect, 
which  is  represented  by  the  highest  rent  from  the  soil  through 
the  cultivation  of  the  same  for  timber-growth. 

Of  the  factors  which  condition  forest-growth,  the  soil  pre- 
sents itself  first  to  our  consideration. 

The  soil  forms  the  standing-place  of  the  forest-tree,  as  it  is 
that  of  the  wheat  plant.  But  this  simila^'  use  of  the  same 
factor,  must  not  induce  us  to  assume  too  close  a  resemblance 
between  agricultural  and  forestal  condition^  of  growth. 

It  is  natural  that,  since  Agriculture  and  Forestry  have  both 
to  do  with  the  products  of  the  soil,  they  should  be  compared 
with  each  other,  and  the  principles  which  govern  the  one  are 
often  mistakenly  applied  to  the  other.  The  "difference  in  these 
two  branches' of  economy  is  not  merely  one  of  financial  im- 
port. Though  both  these  sciences — or,  arts,  if  you  prefer  the 
term — have  to  deal  with  the  products  of  the  soil,  this  factor 
takes  a  very  difterent  part  in  each.     The  writer  has  seen  nu- 
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merous  statements  in  books,  papers,  and  journals  of  this  conn- 
try,  pointing  out  the  necessity  of  a  change  in  species  in  reno- 
vating a  forest,  thus  applying  the  rules  accepted  in  Agricult- 
ure, on  the  authority  of  Liebeg,  for  the  rotation  of  crops. 
Any  one  who  has  had  to  do  with  Forestry,  however,  will  know 
that  not  only  is  the  same  species  of  tree  propngated  on  the  same 
place  for  centuries,  but  that,  at  least  with  some  species,  the 
production  increases  the  longer  the}'  are  propagated  on  the 
same  ground.  That  the  foliage  falling  every  year  and  accu- 
mulating does,  in  a  degree,  replace  the  manuring  and  plowing 
practiced  in  Agriculture,  is  not  the  only  cause  why  the  same 
species  can  grow  and  be  reproduced  on  the  same  place  for  a 
tliousand  years,  as  is  the  case  with  extensive  Beech,  Fir,  and 
Spruce  forests  in  Germany.  From  this  experience  it  would 
appear,  that  the  eftects  of  those  operations,  Avhicli,  we  see,  the 
farmer  deems  it  necessary  to  apply  in  the  tillage  and  manur- 
ing of  his  soil,  are  unnecessary  to  the  forester. 

We  shall  at  once  see  the  reason,  when  we  consider  the  aims 
of  the  two. 

The  farmer's  manipulations  mainly  tend  to  increase  the  solu- 
^ble  inorganic  elements  of  the  soil,  in  order  to  get  the  highest 
yield  from  his  tield.  He  applies  his  energy  to  produce  the  great- 
est amount  of  f>roteine  compounds,  and  with  these  to  remove 
from  his  soil  the  maximum  of  sulphur  and  phosphorus.  He 
does  not  pretend,  as  does  the  forester,  to  rai:»e  plants  in  their 
natural  condition,  but  only  such  as  have  been  brought  by  a 
continued  cultivation  to  an  abnormal  state,  developing  one 
part,  to  the  detriment  of  another.  In  Asia,  the  native  coun- 
try of  the  wheat,  our  cereals  do  not  differ  in  their  habitus 
from  the  common  grass.  In  Chili,  in  its  native  state,  the  po- 
tato produces  bulbs  not  larger  than  a  pea,  and,  according  to 
Darwin,  the  yield  of  one  acre  would  not.  suffice  to  sustain  for 
one  year  the  life  of  one  Irish  family.  It  is  the  abnormal  ab- 
straction from  the  soil  of  such  enormous  quantities  of  mineral 
constituents  for  the  formation  of  amydon,  gluten,  dextrine, 
sugars,  etc.,  which  necessitates  the  replacing,  in  the  form  of 
manure,  of  these  elements  which  are  taken  from*  the  soil  with 
the  reaping  of  the  grain ;  or,  since  the  different  plants  abstract 
ditterent  quantities  and  qualities  of  the  different  inorganic 
elements  from  the  soil,  calls  for  a  rotation  of  crops. 
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The  experiments  of  PoUstorfte  and  Wiegman  have,  beyond 
doubt,  demonstrated  that  the  inorganic  basis  of  the  soil  form 
an  essential  factor  for  the  development  of  all  vegetable  life, 
and  the  quantities  of  the  same,  as  found  in  the  ashes  of  differ- 
ent plants,  may  be  considered  as  indicating  the  amount  of 
these  materials  needed  for  their  full  development.  AVe  have 
said  that  plants  differ  in  the  quantity  and  in  the  kind  of  their 
mineral  ingredients  very  greatly,  some  of  them  existing  in 
large  quantities  and  in  every  soil,  others  almost  entirely  lack- 
ing in  many,  and  only  found  in  small  quantities  in  others. 

Now,  to  make  a  proportional  comparison  of  plants  with  re- 
gard to  the  impoverishment  of  soil,  which  they  severally  pro- 
duce, it  is  important  to  determine  the  kinds  and  amounts  of 
mineral  bases  each  plant  requires.  A  few  results  from  many 
analyses  by  good  authorities  on  this  point,  may  suffice  to  show 
the  position  of  Forestry  to  this  question. 

Whilst  the  percentum  of  inorganic  bases  in  all  kinds  of 
wood  scarcely  ever  exceeds  3  p.  c,  and  mostly  remains  below 
1  p.  c.  of  the  dry  substances,  we  find  the  ashes  from  hay  6 
p.  c.,  wheat  and  rye  straw  a  little  over  4  p.  c,  and  that  from 
oatchatf  not  less  than  18  p.  c.  The  farmers  reap  grain  and 
straw,  whilst  the  forester,  if  he  consults  his  own  interests,  al- 
lows twigs  and  leaves,  which  contain  the  greatest  part  of  the 
inorganic  constituents  of  the  tree,  to  remain  on  the  ground. 

If  we  compare  the  amount  of  mineral  substances  which  are 
severally  removed  by  a  field  crop  and  a  timber-growth,  we 
find  that  a  wheat-crop  abstracts  from  the  same  area  five  times 
as  much  inorganic  bases  as  the  Beech,  ten  times  as  much  as 
the  Pine;  the  turnip  ten  times  the  amount  of  the  Beech,  and 
twentv-two  times  that  of  the  Pine. 

From  this  comparison  of  well-authenticated  calculations,  it 
would  appear,  that  tree-culture  has  the  advantage  over  agri- 
culture as  regards  the  quantity  of  inorganic  bases  required. 

Still  more  favorably  stands  the  case,  if  we  compare  them 
qualitatively. 

The  wheat,  for  instance,  yields  yearly  from  one  hectare,  ac- 
cording to  Fresenius,  32.55  kilo,  of  potassium,  or  five  times  as 
much  us  the  Beech,  and  nearly  ten  times  as  much  as  the  Pine ; 
of  phosphoric  acid  20.31  kilo.,  which  is  five  times  as  much  as 
the  Beech  and  ten  times  as  much  as  the  Pine;  of  sulphuric 
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acid  20.58  kilo.,  that  is  fifty-seven  times  aa  much  as  either 
tree;  of  silicic  acid  129.35  kilo.,  or  thirty-seven  times  the 
amount  of  the  Beech,  and  as  much  as  one  hundred  and  forty- 
three  times  of  the  Pine.  It  is  not  be  forgotten  that  sulphuric 
and  phosphoric  acids  are  very  scarce  in  any  soil. 

The  Beech,  however,  requires  considerably  more  lime  than 
wheat,  the  latter  yielding  12.98  kilo,  per  acre  to  20.29  kilo,  for 
the  Beech. 

Whilst,  then,  these  trees,  and,  undoubtedly,  all  others,  use 
chiefly  these  inorganic  elements,  which  appear  abundantly  in 
every  soil.  Agriculture  robs  the  soil  of  its  rarest  components. 

We  may  here  adduce  the  experience  of  farmers,  that  the 
winter  crops  do  not  need  so  much  manuring  a8  summer  crops, 
and  that  the  former  prosper  even  on  a  soil  of  less  mineral 
vigor. 

ThiB  may  be  explained  by  the  fact,  that  the  winter  crojis 
have  a  longer  term  of  vegetation,  and  during  the  same,  find 
more  opportunity  to  supply  themselves,  and  assimilate  the 
necessary  inorganic  elements;  for  the  summer  crops,  on  the 
contrary,  it  is  necessary  that  the  soil  should  be  either  well  ma- 
nured or  easily  decomposable.  Our  woody  plants  enjoy,  like 
the  winter  crops,  a  long  term  of  vegetation,  and  consequently 
can  prosper  on  soils  that  are  slow  to  decompose. 

We  nave,  then,  from  a  theoretical  point  of  view,  suflicient 
reason  to  maintain,  that  the  production  of  timber  is  much  less 
dependent,  nay,  almost  entirely  independent,  of  the  mineral 
composition  of  the  soil.  This  truth  we  could  easily  demon- 
strate by  observations  from  the  practice  in  Germany,  where, 
on  the  mica-sand  of  the  main  plain,  and  the  sea-sand  of  the 
North-German  plain — the  poorest  soils  in  regard  to  chemical 
composition,  the  finest  growths  of  Pine  and  Beech  may  be 
found.  Whoever  has  traveled  through  Saxon  Switzerland, 
will  agree  that,  on  the  sandstone  of  that  region,  which  forms 
one  of  the  poorest  soils,  in  moist  situations.  Beech,  Fir,  and 
Spruce,  species  which  require  favorable  conditions  of  growth, 
prosper  exceedingly. 

That  it  is  not  the  mineralogical  condition  of  the  soil,  but 
rather  its  humidity,  which  determines  the  forest-growth,  may 
often  be  observed  when,  on  a  soil  of  the  same  origin  and  min- 
eralogical composition,  you  find  here  a  most  excellent  growth, 
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\vhilst  on  the  drier  portions,  the  growth  is  considerably  re- 
tarded and  stunted. 

We  may  claim  then,  that  any  soil  in  its  natural  condition, 
i  e.,  which  has  not  been  used  for  agricultural  purposes,  con- 
tains sufficient  inorganic  elements  for  any  timber-growth; 
that  therefore  the  change  of  species  observed  in  t|iis  country 
can  hardly  be  attributable  to  an  exhaustion  of  the  soil,  but  to 
other  causes,  as  we  shall  see  later ;  that  a  change  or  rotation 
of  crops,  though  it  may  be  in  some  cases  advisable  for  finan- 
cial or  even  forestal*  reasons,  is  not  a  necessity  for  a  successful 
Forestry,  as  it  is  in  agriculture,  and  that,  if  taking  place  by 
itself,  it  is  a  sign  of  mismanagement  of  the  original  forest. 

Finding,  then,  that  the  chemical  composition  of  the  soil  is 
not  of  much  importance  in  Forestry,  it  must  be  its  physical 
condition,  which  determines  a  more  or  less  prosperous  timber- 
growth.  And  so  we  find  all  observations  on  the  Continent, 
at  least,  coiitcide  in  this  result,  that  the  greatest  mass  of  wood 
and  the  most  regular  growth  of  timber,  is  yielded  by  a  soil 
which  is  deep,  sufficiently  loose  and  rich  with  liumus,  and 
which,  at  the  same  time,  possesses  a  degree  of  humidity  pro- 
portionate to  the  wants  of  the  species  growing  thereon. 

To  understand  the  character  of  a  soil,  it  will  be  necessary 
to  discriminate  several  strata  in  the  same;  we  may  call  that 
upper  part  of  the  soil,  which  the  roots  penetrate,  the  surface 
soil,  in  opposition  to  the  lower  strata  or  subsoil.  These  two 
Btrata  may  offer  different  relative  appearances;  they  may  be 
similar,  i.  e.,  either  hoth  difficult  to  penetrate,  like  rock  and 
clay,  or  else  easily  permeable,  like  sand,  loam,  or  disintegrated 
rock;  they  may  be  of  different  character,  when  either  may  be 
hard  or  loose:. the  commonest  case  being  a  hard  subsoil,  be- 
low more  easily  permeable  surface-soil,  as,  for  instance,  when 
clay  or  rock  or  bog-iron-stone  exists  below  sand  or  loam.  Of 
course,  these  strata  do  not  generally  exist  in  this  marked  dis- 
tinction, but  in  gradual  transition,  the  looseness  decreasing 
with  the  depth. 

In  the  subsoil  strata,  the  angle  of  inclination  is  ©f  impor- 
tance, as  upon  it  partly  depends  the  capacity  of  the  soil  to  re- 
tain water.  We  discriminate  in  regard  to  water  a  pervious 
and  impervious  soil.  Thus,  plastic  clay,  undisintegrated  rock, 
or  a  horizontal  or  only  slightly  inclined  layer  of  subsoil,  forma 


74  The  American  Journal  of  Forestry. 

an  impervious  soil.  If  the  subsoil  present  a  vertical  or 
strongly  inclined  stratification,  an  unfavorably  quick  percola- 
tion of  the  water  may  be  the  consequence,  whilst  a  horizontal 
stratification,  or  impervious  subsoil,  may  cause  detrimental 
staffnation. 

According  to  the  depth  of  surface-soil,  we  discriminate  a 
deep  or  shallow  soil,  which  properties,  however,  must  be  con- 
sidered relative  to  the  species  of  tree  which  is  to  grow  on  it ; 
for  a  soil  may  be  too  shallow  for  Oak,  which  is  sufficiently 
deep  for  Beech  and  Fir. 

Depth  of  soil,  i.  6.,  a  deep  surface-soil,  is  especially  desira- 
able  and  important  for  such  species  as,  like  Oak  and  Spruce, 
form  a  tap-root,  and  which  do  not  attain  considerable  height 
if  the  development  of  this  root  is  impeded,  especially  when 
the  lack  of  depth  is  not  counterbalanced  by  extra  humidity. 
The  stunted  growth  of  a  forest,  will  speedily  indicate  such  a 
locality.  Depth  of  soil  favors  the  tree  growth  fot  the  reason 
that  it  provides  a  continual  reservoir  of  moisture.  Therefore, 
even  those  trees  with  shallow  tracing  roots,  prosper  best  in  a 
deep  soil. 

The  shallowest  soil  is  generally  due  to  plastic  clay,  the  te- 
nacious quality  of  which  prevents  the  roots  from  penetrating 
deeply :  consequently  it  is  not  fit  for  Oak  timber  forests.  The 
same  disadvantages  are  caused  by  bog-iron- stcme,  which,  con- 
sistine  of  a  mixture  of  hydrous  protoxide  of  iron,  oxide  of 
maganese,  phosphoric  acid,  sand,  and  organic  compounds, 
forms  continuous  slabs  not  fiir  below  the  surface,  presenting 
an  impenetrable  barrier  to  the  roots.  In  the  Province  of 
Hanover,  since  its  accession  to  Prussia,  large  areas  of  the 
Luneburg  heath  have  been  in-forestated  by  breaking  up  this 
stone  with  subsoil  plows,  and  planting  pine  seedlings  in  the 
furrows,  thus  converting  lands  so  long  unprofitable  into  a 
source  of  wealth. 

Looseness  of  sod,  when  accompanied  by  sufficient  humidity, 
tends  to  produce  a  maximum  of  fibrous  roots,  which  provide 
the  plante  with  water  and  inorganic  substances.  Consequently 
the  largest  yields,  and  especially  the  greatest  height  of  growths, 
is  to  be  found  on  alluvial  soil,  which,  from  the  manner  of  its 
formation,  must  be  very  finely  divided.  From  this  cause,  too, 
results  the  fertility  of  the  inundation  soils  of  ponds  and  of  the 
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''marshes  near  the  sea-coasts.  The  superior  growth  on  the  fre8|i 
fiweating  sand,  is  due  to  its  looseness  and  depth. 

Though  the  looseness  of  the  soil  is  most  indueive  to  largest 
yields,  yet  a  soil  will  produce  a  good  yield,  if  it  is  only  suflB- 
cienijy  ^]ggp  ^jjj  moist,  such  as  that  formed  by  disintegrated 
rock. 

In  regard  to  humidity  the  diflerent  species  require  a  difter- 
ent  degree  of  moisture.  Most  of  the  forest  trees  require  only 
a*' fresh"  soil  (which  when  pressed  leaves  traces  of  moisture 
in  the  hand) ;  some  species,  like  the  Ash,  prosper  still  in 
"moist"  soil  (which,  when  pressed,  drop  water) ;  and  the  El- 
der requires  even  a  "w^et"  soil  (which  drops  w^ater  without 
being  pressed).  A  drj^  soil  is  a  favorite  of  no  species,  though 
Birch  and  Pine  can  best  exist  on  it. 

Two  circumstances  determine  the  degree  of  moisture  in  the 
soil,  its  character  and  its  ]>08ition.  The  soil  in  valleys,  river 
plains,  near  lakes  and  seas,  and  on  northern  exposures,  con- 
tains more  humidity  than  that  of  the  mountain  ridges,  or 
eastern  and  southern  exposures.  One  quantitative  determina- 
tion of  this  difference  is  known  to  the  writer,  where  the  ac- 
cretion of  a  Beech  growth,  59  years  old,  on  one  of  the  Hessian 
niountains,  was  measured,  and  it  was  found  that  the  accretion 
on  the  southern  aspect  bore  the  proportion  to  that  of  a  dell 
and  to  that  of  a  northern  aspect  as  16 :  39 :  48. 

The  favorable  appearance  of  tree-growth  on  northern  as- 
pects may  be  considered  due  to  the  greater  depth  of  soil  gen- 
erally found  in  such  localities,  and  this  again  is  due  to  the 
fact  that  the  moisture,  which  promotes  and  expedites  the  dis- 
integration of  rocks,  is  not  as  quickly  absorbed  there  as  on 
other  exposures  more  subject  to  the  drying  influence  of  sun 
and  wind. 

The  lacking  humidity  of  soil  may  be  compensated  by  the 
humidity  of  the  atmosphere,  especially  for  such  species  as,  on 
account  of  their  dense  foliage,  like  the  Beech,  evaporate  pro- 
fusely. This  accounts  for  the  excellence  of  growth  in  higher 
mountainous  regions,  where  the  atmosphere  is  generally  moister 
than  on  lower  levels. 

Considering  that  30  to  50  per  cent  is  constituted  of  w^ater, 
and  of  the  dry  substance  forming  the  wood,  called  cellulose 
and  lignin,  47  per  cent  is  composed  of  oxygen  and  hydrogen 
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in  the  proportion  of  water,  it  is  no  wonder  that  the  humidity 
of  the  soil  is  of  so  much  importance  for  timber-growth,  aad 
its  supply  may  be  held  as  the  chief  office  of  the  same. 

Another  factor  of  the  soil  has  been  considered  hi  the  light 
of  a  plant-nourisher,  and  through  its  chemical  influence,  fa- 
vorable to  tree-growth.  This  is  the  hurnus^  which  forms  the 
covering  of  all  good  forest-soils,  and  is  produced  by  the  d«jcay 
of  the  yearly  fallen  foliage,  twigs,  etc.,  and  other  decaying 
vegetable  matter,  and  consists  of  the  combination  of  neutral 
salts.  The  acids,  which  are  formed  in  some  hnmus-soils,  ac- 
cording to  Liebig,  are  not  components  of  a  fertile  humus,  but 
belong  to  that  of  peaty  and  marshy  soils,  w^hich  are  not  fa- 
vorable to  tree-growth.  Carbon,  hydrogen,  and  oxygen  are 
the  main  components  of  humus.  It  has  been  asserted  that 
the  humus  ought  to  be  considered  as  furnishing  the  supply  of 
carbon,  which  forms  the  largest  part  in  the  composition  of  the 
woody  fiber.  For  any  one  who  has  seen  the  forests  of  large 
extent  along  the  dunes  of  southern  France,  and  the  sea-sand 
of  the  North-German  plain,  lacking  all  traces  of  humus,  nay, 
containing  so  little  carbon  that  after  heating  it  will  not  leave 
a  trace  of  black  coloring,  it  needs  not  to  cite  Leibig's  proof 
of  the  insufficiency  of  the  humus  or  any  part  of  the  soil  to 
provide  the  amount  of  carbon  necessary  for  the  building  np 
of  the  tree  and  a  forest.  JSesides,  who  could  reasonably  ac- 
cept, as  logic  would  compel  us,  the  creation  of  decayed  or- 
ganic matter  previous,  and  as  a  condition  of  following  plant 
life! 

Yet  that  there  is  a  chemical  influence  of  humus  on  forest 
growth  can  not  be  denied.  Not  only  does  the  decaying  veg- 
etable matter  develop  a  considerable  amount  of  ammonia, 
which,  imparted  to  the  atmosphere,  enriches  it  with  the 
needed  nitrogen,  but  also  of  carbonic  acid,  which  contributes 
largely  to  the  disintegration  of  the  rock  and  increases  the 
solubility  of  the  carbonate  and  phosphate  of  lime.  This  in- 
fluence will  be  readily  admitted  as  important,  w^hen  we  re- 
member, that  in  ten  thousand  parts  of  pure  water,  only  one 
part  of  carbonate  of  lime  is  soluble,  whilst  in  the  same  quan- 
tity of  water  acidulated  with  carbonic  acid,  ten  parts  of  that 
salt  will  dissolve. 

But  the  greatest  significance  of  the  humus,  lies  in  its  physi- 
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cal  influence,  which  is  the*  more  important  where  the  other 
factors  of  "soil-bonity,"  depth,  looseness,  humidity  are  lack- 
ing. A  considerable  layer  of  humus  increases  depth;  as  a 
bad  conductor  of  heat,  it  counteracts  the  drying  effects  of  the 
suD,  which,  added  to  its  capacity  of  absorbing  easily  and  re- 
taining long  the  meteoric  precipitations,  makes  it  a  verj'  de- 
sirable covering  of  the  soil.  The  humus  being  of  medium 
looseness,  tends  to  diminish  the  extremes  of  the  phj'sical  prop- 
erties of  the  soil. 

We  may  here  sum  up  the  influence  of  the  soil  on  forest- 
growth  by  stating,  that  its  chemical  composition  is  only  of 
minor  importance,  almost  all  soils  furnishing  sufficient  inor- 
ganis  bases  of  the  description  which  is  needed  by  forest-growth ; 
that  its  main  influence  consists  in  its  physical  properties, 
represented  by  its  depth,  looseness,  and,  depending  on  these, 
the  capacity  of  absorbing  and  retaining  moisture,  which  prop- 
erties may  be  increased  or  even  compensated  for,  by  a  sufficient 
layer  of  humus.  The  existence  of  these  properties  in  their 
highest  perfection  in  due  proportion,  are  inducive  to  the  pros- 
perity of  any  species,  yet  the  necessity  of  their  existence  is  a 
relative  one  with  regard  to  the  difl'erent  species. 

Seeing,  then,  that  the  soil,  though  a  contributor,  does  not 
furnish  the  bulk  of  those  elements  which  form  the  fiber  of 
the  tree,  we  must  look  for  another  source  of  supply.  By  a 
simple  mathematical  calculation  we  find,  that  the  1846  kilo. 
Ciirbon,  which  are*  represented  by  the  yearly  accretion  of  one 
hectare  Pine  forest,  can  not  be  supplied  by  the  soil.  There 
U,  then,  onh-  the  atmosphere  left  as  a  source  of  this  compo- 
nent, as  well  as  of  the  small  quantity  of  nitrogen  required. 

We  need  not  go  into  any  proof  that  the  quantity  of  carbon 
present  in  the  atmospheric  air  is  snfficient  to  grow  wood  on 
the  entire  area  of  our  globe,  nor  need  we  apprehend  any  dan- 
ger from  overproduction  of  carbonic  acid,  to  the  detriment  of 
vegetation.  In  short,  we  may  conclude  that,  on  the  whole, 
we  need  not  apprehend  any  danger  of  exhaustion  of  the 
sources  of  food,  which  our  forests  require,  such  as  we  see  pos- 
sible in  our  coal  mines.  But  it  is  incumbent  on  us  to  utilize 
this  inexhaustible  source  of  plant-food  by  providing  the  proper 
Cleans  for  its  conversion  into  marketable  values,  that  is,  by 
promoting  and  directing  the  growths  of  forests. 

(To  be  completed  in  the  next  number.) 
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ON  THE  DISTRIBUTION  OF  THE  MORE  IMPORTANT 
FOREST  TREES  IN"  THE  GULF  REGION. 

By  CriARLES   MOHR,  Mobile,  Ala. 
General  Considerations. 

THE  great  forest  region  which  extends  from  the  western 
slope  of  the  southern  extremity  of  the  Appalachian 
chain,  through  the  states  bordering  on  the  Gulf  of  Mexico, 
finds  its  boundaries  in  the  West  on  a  line  extending  from 
the  upper  waters  of  the  Trinity  River  to  the  lower  Brazos  in  * 
Texas.  West  of  this  limit,  in  the  great  prairie  region,  it  is 
restricted  to  the  narrow  strips  of  river  bottom-lands.  It  is 
greatly  reduced  in  size,  and  is  liliiited  to  the  valleys  and  to  the 
declivities  formed  by  the  terraces  of  the  western  table-lands, 
where  the  forest  growth,  with  the  rest  of  the  flora  of  Western 
Texas,  presents  strikinglj^  different  features.  This  is  the  re- 
sult of  the  blending  of  forms,  from  the  western  side  of  the  • 
continent  and  from  sub-tropical  Mexico,  with  those  of  Eastern 
North  America.  The  peculiar  character  of  the  flora  of  this 
w^estern  region  is  regarded  as  constituting  a  distinct  botanical 
province,  that  may  be  called  *'  the  Texano-Mexican  Flora." 

Throughout  the  vast  area  covered  by  this  eastern  forest  re- 
gion there  is  much  uniformity.  Among  the  larger  trees  there 
are  but  few  that  may  be  said  to  be  peculiar  to  any  one  section, 
such  as  Finns  glabra  and  P,  Cubensis,  species.of  restricted  limits 
east  of  the  Mi3sissi[»pi  River,  and  the  Ulmus  crasifolia  in  the 
west.  We  have  equally  rare  instances  of  species,  which  may 
be  said  to  predominate  more  in  the  eastern  or  the  w^cstern 
part  of  this  region.  Among  these  the  Pecan  tree  {Ca?ija 
olivaiformis)y  common  west  of  the  Mississippi,  is  but  rarely 
found,  except  in  the  bottom  lands  on  its  eastern  banks,  and 
the  Tulip  tree  {Liriodendron  tulipi/era),  one  of  the  frequent 
trees  of  the  eastern  forest,  becomes  very  scarce  beyond  the 
w^estern  shores  of  that  river. 

Great  uniformity  prevails  also  in  their  distribution  from 
North  to'  South.  Each  species  follows  lines  but  slightly  devi- 
ating from  the  same  latitude — ^greater  ditto rences  in  that 
respect  existing  westward.  These  Northern  species  extend 
further  South,  and  the   Southern   ones  find   their  northern 
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boundaries  in  lower  latitudes.  These  diflerences  are  found 
increasing  toward  the  western  limits  of  the  forest  region.  As 
an  instance  of  the  former,  the  mossy  over-cup  Oak  {Quercus 
macrocarpoi)  and  the  Red  Oak  (Q.  rubra)^  trees  of  northern 
range,  may  be  mentioned,  which  in  Texas  are  the  most  fre- 
quent among  the  forest  growth  of  the  bottoms  as  far  south  as 
29*^ latitude,  while  in  Alabama  they  occur  only  as  isolated  strag- 
glers a  short  distance  below  34*^  and  31®  respectively.  On  the 
other  hand,  the  Southern  Long-leaved  Pine,  which  in  Texas 
reaches  its  northern  limit  a  short  distance  above  32°,  is  found 
in  Alabama  two  and  a  half  degrees  farther  north.  These 
differences  depend  upon  the  changed  climatic  condition  of  the 
region  west  of  the  Mississippi,  and  g,re  mainly  due  to- the 
chilling  influences  of  the  north-western  winds,  sweeping  with 
unmitigated  force  over  the  vast  expanse  of  treeless  plains 
west  of  the  forest  region,  and  to  the  diminished  precipitation 
of  atmospheric  moisture. 

The  Southern  Pines  and  the  great  timber  regiovs  of  the  Gulf 
States,  with  remarks  upon  the  other  Conifers  of  the  Gulf-Begion, — 
The  "Long-leaved,"  "Yellow,"  '<  Hard  "  or  ^Titch"  Pine 
(Pinus  australJs),  covering  the  largest  areas,  and  being  of  the 
greatest  value,  ranks  first  among  the  forest  trees  of  the  Gulf 
region.  It  extends  from  the  Atlantic  across  the  lower  Gulf 
region  to  the  valley  of  the  Trinity  River  in  Texiis.  In  that 
state  it  reaches  its  northern  limit  a  little  above  32*^;  in  Louisi- 
ana and  Mississippi  it  extends  half  a  degree  farther  north, 
and  in  Alabama  to  near  84°  30'.  It  prefers  a  porous  and 
highly  silicious  soil,  and  it  covers  almost  invariably  the  strata 
of  the  sand  and  gravel  of  the  Southern  stratified  drift,  to  the 
exclusion  of  almost  any  other  tree.  It  thrives  best  where  the 
subsoil  has  a  mixture  of  clay,  but  that  will  still  admit  its 
deeply-penetrating  taproot.  On  such  a  soil,  classed  as  the 
best  of  Pine  lands,  this  tree  thrives  best,  and  upon  large  areas 
from  20  to  25  trees  can  be  counted  upon  an  acre,  with  an  av- 
erage diameter  of  20  inches  and  a  height  of  90  to  100  feet, 
their  trunks  free  from  the  slightest  knot  for  40  feet,  and  their 
limbs  spreading  at  from  60  to  70  feet  above  the  ground.  On 
sandy  lands,  more  or  less  devoid  of  the  clay  subsoil  of  the 
lower  Pine  region,  or  the  Pine  barrens  proper,  the  average 
stand  of  timber  can  be  estimated  to  3,000  feet  of  merchantable 
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lumber  per  acre.  Here  the  primeval  Pine  forest  is  free  from 
all  undergrowth.  It  is  only  in  accidental  openings  that  the 
view  between  the  Pines  is  hindered  by  groups  of  Black  Jack 
(Quercus  vigra),  Blue  Jack  {Q.  cinerea)^  and  the  Turkey  Oak 
(y.  Catesbaei).  It  is  only  on  the  most  arid  ridges,  with  a  soil 
of  almost  pure,  fine-grained  and  closely-packed  sand,  that  the 
Pine  shares  the  ground  with  the  last  mentioned  of  these  Oaks. 
In  the  soils  of  a  coarser  sand,  or  gravel  mixed  with  more 
clay,  and  which  are,  therefore,  more  retentive,  as  in  the  upper 
part  of  the  Pine  region  of  Alabama  and  Mississippi,  and  in 
Western  Louisiana,  as  also  in  light  sandy  soils,  more  or  less 
adjacent  to  the  under-laying  loams  and  marls  of  the  tertiary 
formation,  that  the  trees  are  found  throughout  of  larger 
dimensions,  and  the  yield  of  lumber  per  acre  is  donble  that  of 
Pine  lands  of  average  quality.  It  has  been  found  by  many 
measurements  to  be  6,000  to  7,000  feet  to  the  acre,  allowing 
only  one  cut  of  20  feet  in  length  for  each  tree.  On  such  soils, 
richer  in  plant-food,  the  trees  are  .of  quicker  growth,  the  wood 
is  of  a  coarser  grain,  less  compact,  and  the  timber  somewhat 
inferior  in  strength  to  that  grown  on  poorer  lands.  After  the 
removal  of  the  limber  trees,  the  second  growth  varies  with  the 
soil.  It  is  principally  on  the  thin,  porous  soils  of  the  sum- 
mits of  the  ridges  spreading  out  in  more  or  less  extensive 
plateaus,  that  the  Pines  are  succeeded  by  trees  of  their  own 
kind.  In  the  lower  Pine  region,  on  the  flanks  of  the  low 
hills,  or  with  their  outcrops  of  argillaceous  strata,  and  in 
localities  where  the  clay-bottom  comes  to  the  surface,  giving 
a  certain  degree  of  compactness  to  the  soil,  the  Pine  growtli  is 
succeeded  by  the  upland  Oaks,  which  always  are  of  a  scrubby 
growth,  from  the  inroads  of  fire  and  cattle.  The  ground  being 
shaded  and  covered  by  dry  foliage,  fuel  is  added  to  the  confla- 
grations which  every  year  sweep  through  these  forests  of  Oak 
scrub,  destroying  the  seedlings  of  the  Pine,  or  leaving  such  as 
remain  of  a  stunted  growth.  Upon  soils  of  a  better  quality,  as 
in  tiie  upper  part  of  the  maritime  Pine-belt,  the  "  Long-leaved 
Pine''  is  rarely  seen  among  the  second  growth;  but,  instead 
of  this,  we  find  a  mixture  of  deciduous  trees  and  the  short- 
leaved  and  Loblolly  Pine.  On  the  coast-plain  of  the  Eastern 
Gulf  States,  with  a  damp  soil  and  more  compact  subsoil,  it  is 
invariably  succeeded  by  the  Cuban  or  Slash  Piue  {Pinus 
Cubensis)  of  the  flat-woods. 
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Of  the  life-history  of  this  raost  important  timber-tree  little 
is  known,  as  to  the  laws  regulating  its  reproduction,  or  to 
guide  us  to  its  successful  cultivation  in  re-juvcnating  its  forest, 
or  the  maintenance  of  these  valuable  resources.  The  seeds 
shed  in  the  early  part  of  November,  and  germinate  quickly 
in  damp  weather.  If  it  happens  to  be  showery  and  warm, 
the  seeds  begin  to  sprout  before  leaving  the  cones,  and  the 
seed-crop  of  the  year  is  lost.  The  seedlings  spring  up  freely 
in  the  of»enings  of  the  forest;  for  sunshine  and  air  are  essen- 
tial for  the  earliest  stages  of  its  growth. 

To  the  fourth  or  fifth  year,  the  straight  and  simple  stem  is 
covered,  from  the  base  up,  with  the  long,  slender  leaves,  and 
the  prominent  wooly  terminal  bud,  rising  above  the  dense 
reclining  tult  of  its  foliage,  imparts  to  the  young  Pine,  a 
strikingly  peculiar  appearance.  The  stem,  at  a  later  period, 
loses  its  leafy  covering,  and  begins  to  throw  out  a  few  hori- 
zontal and  rectangular  branches. 

At  the  end  of  the  first  decade,  it  has  formed  a  regular  head, 
and  is  18  tb  20  feet  high,  with  a  diameter  of  4  to  5  inches. 
Before  the  end  of  another  10  years,  it  begins  to  bear  fruit. 
In  half  a  century,  it  becomes  a  middle-sized  tree,  about  50 
feet  high,  and  from  6  to  8  inches  in  diameter,  at  one  foot  above 
the  ground.  From  that  period  its  growth  is  somewhat  slower, 
and  trees  furnishing  logs  15  inches  in  diameter  at  the  top,  are 
not  less  than  120  vears  old. 

Trees  two  feet  through,  at  three  feet  above  the  ground,  are 
from  175  to  200  years  old.  The  rate  of  growth  varies  con- 
siderably, according  to  the  soil  and  conditions,  and  more  ob- 
servations throughout  the  vast  areas  covered  by  this  tree  are 
needed  to  arrive  at  correct  data.  The  Long-leaved  Pine  for- 
ests in  the  Gulf  States  form  the  following  distinct  regions : 

1.  The  great  maritime  Pine-belt,  of  the  Eastern  Gulf  States, 
covering  Western  Florida,  the  southern  parts  of  Alabama  and 
Missis6i[>pi,  and  the  largest  part  of  Eastern  Louisiana. 

2.  The  central  Pine-belt  of  Alabama. 

3.  The  Pine  region  of  the  basin  of  the  Coosa  River,  in  Al- 
abama. 

4.  The  Pine  forest  in  Walker  county,  Ala. 

5.  The  great  Pine  region  of  Western  Louisiana  and  East- 
ern Texas. 
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The  maritime  Pine  region  east  of  the  Mississippi,  accord- 
ing to  the  different  features  of  its  forest  vegetation,  presents 
two  distinct  divisions : 

The  lower,  or  coast-Pine  belt  proper,  which  form  the 
banks  of  the  Chattahoochee  river  to  the  bluffs,  and  the  al- 
luvial lands  of  the  Mississippi,  can  be  said  to  form  one  un- 
broken forest,  covering  an  area  of  28,000  square  miles,  exclusive 
of  the  marsh-covered  lowlandsfrontingiheGulf  shores,  and  the 
numerous  bayous  and  inlets.  Here  the  L(mg-leaved  Pine  has 
taken  almost  entire  possession  of  the  soil,  wMth  the  exception 
of  the  flat  woods  along  the  coast,  where  it  is  found  associated 
with  the  Cuban  Pine  {Pimis  Cubensis,  or  P.  Ellittii^  of  Engel- 
man),  to  which  it  gives  place  comf»letely,  in  closer  and  con- 
tinually damp  or  boggy  soil,  and  in  the  limited  areas  of  hard- 
wood-timber and  Cypress  brakes,  which  in  narrow  strips  line 
the  w^ater-courses  or  cover  the  deep  forest-swamps  of  the 
lowlands. 

The  northern  limit  of  this  division  coincides  closely  with 
the  line  between  the  lower  belt  of  the  southern  stratified  drift, 
and  the  tertiary  strata,  distant  on  its  eastern  end  60  miles,  and 
at  its  western  135  miles,  from  the  GuU  coast. 

North  of  this  line,  the  forests  are  a  mixed  growth  of  con- 
iferous and  hard  wood  trees,  forming  the  upper  division  of 
this  great  Pine  region,  which  from  this  feature  I  have  called 
the  region  of  '*  mixed  tree  growth.'*  The  forests  of  Long- 
leaved  Pine,  here  cover  the  more  or  less  silicious  and  loose 
strata  of  the  tertiary  formation,  and  often  quite  extensive 
streaks  of  sands  and  gravels  of  the  drift,  which  overlay  to  a 
greater  or  lesser  depth,  the  marls  and  cakrareous  rocks  of  the 
older  formation,  and  also  the  calcareous  cherts,  whose  heavy 
outcrops  occupy  the  higher  ridges.  Where  the  soil  becomes 
of  a  better  quality,  by  an  admixture  of  the  loams  and  marls, 
the  lowly  Pme  is  found  with  the  Post-Oak,  the  Black-Jack, 
and  the  Spanish  Oak,  the  Short-leaf  and  the  Loblolly  Pine, 
giving  away  at  last  to  the  deciduous  trees,  as  the  quality  of 
the  soil  improves.  The  tree-covering  in  this  division. is  as 
luxuriant  as  it  is  diversified.  In  the  bottoms  and  the  adjacent 
slopes,  with  a  light  but  very  generous  soil,  hard-wood  trees 
prevail,  affording  an  abundance  of  the  most  valuable  timber. 
The  Basket  Oak  (Quercus  Michauxii)^  Willow  Oak  {Q.  phellos)^ 
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Swamp  White-Oak  (Q.  lyrata).  White  Oak,  Red  Oak,  Black 
Oak  {Q,  tijicioria)  and  Spanish  Oak,  the  Shellbark  Hickory 
{Carya  alba)^  with  the  Pignut  (C\  porcina),  Mockernut  (C.  tom- 
e7i^'5flf),  associated  with  fine  White- Ash  {Fraxiims  Aynericano)^ 
White  Ehn  (Ulmus  Americana),  Magnolias,  Cncumber  trees 
{Magnolia  acuminata),  gigantic  Red  Gums  {Liquidambar  sty- 
raciflua),  and  Swamp  Maples,  interspersed  with  the  Spruce- 
Pine  {Pinus  glabra),  and  the  Short-leaf  Pine  {Finns  mitis),  form 
an  assemblage  of  forest  trees,  presenting  a  rich  and  varied 
store  of  timber-wealth.  It  can  be  safelv  assumed  that  about 
one-half  of  the  area  of  this  division  is  covered  by  the  Long- 
leaved  Pine,  which  shares  the  luxuriance  of  growth  with  the 
other  trees.  According  to  measurements  taken  at  various  sta- 
tions, one  acre  yields  fully  twice  the  quantity  of  merchanta- 
ble lumber  as  the  same  area  in  the  lower  division,  or  the  Pine- 
barrens  proper;  the  individual  trees  attaining  much  larger 
dimensions.  On  account  of  the  greater  rapidity  and  luxuriance 
of  its  growth,  the  wood  is  less  compact  and  of  a  coarser  grain, 
and  somewhat  deficient  in  the  hardness,  strength,  and  elasticity 
of  tlie  timber  grown  in  the  barren  soil  of  the  lower  division. 
The  area  of  this  region  of  mixed  growth,  forming  the  upper 
division  of  the  maritime  Pine-belt  has  been  estimated  at  10,000 
square  miles.  These,  added  to  that  of  the  lower  division,  give 
the  maritime  Pine-belt  of  the  Eastern  Gulf  States  an  area  of 
38,000  square  miles. 

Fronting  the  shores  of  the  Gulf  with  its  fine  harbors  and 
safe  roadsteads,  crossed  by  navigable  rivers,  whose  tributaries 
extend  in  all  directions  through  its  lower  division,  making,  dur- 
ing the  periods  of  higher  stages,  the  water  available  for  trans- 
portation to  the  mills,  and  intersected  by  several  railroad  lines 
and  high-roads,  leading  to  the  markets  of  the  East  and  North- 
west this  great  timber  region  possesses  advantages  found  rarely 
combined  for  the  utilization  of  its  great  timber  wealth  and  the 
developments  of  the  industries  based  on  its  capacities,  which 
at  present  are  successfully  carried  on  with  a  great  and  con- 
stantly increasing  activity.  The  products  of*  the  numerous 
saw-mills,  besides  the  mean  bulk  of  the  various  kinds  of  lum- 
ber for  ordinary  building  purposes,  consist  largely  of  sawn 
square-timber  of  great  lengths  for  heavier  constructions,  to 
which  must  be  added  the  large  quantity  of  hewn  square  tim- 
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ber  and  spars  to  meet  an  increasing  foreign  demand,  and  a 
vast  number  of  cross-ties  for  railroad  construction.  With  the 
exception  of  the  latter,  during  the  year  ending  September, 
1880,  200,000,000  feet  (board  measure)  of  these  products 
found  their  outlet  in  Pensacola,  Fla.;  60,000,000  through  the 
port  of  Mobile;  60,000,000  through  Pascjigoula,  Miss.;  86,- 
000,000  from  the  Pearl  River  at  the  Bay  of  St.  Louis;  13,000,000 
at  New  Orleans ;  12,000.000  by  the  New  Orleans  and  Chicago 
Railroad ;  12,000,000  by  the  Louisville  and  Nashville  Railroad ; 
making  a  grand  total  of  at  least  400,000,000  feet,  the 
home  demand  at  these  places  being  taken  into  consideration. 
Assuming  that  one  acre  on  the  average  furnishes  3,000  feet  of 
lumber,  the  above  production  involves  the  depletion  of  a  little 
over  200  square  miles  of  forest  lands  of  their  timber  wealth 
in  one  single  year.  The  production  of  naval  stores,  princi- 
pally Spirits  of  Turpentine  and  Rosin,  is  solely  carried  ou  in 
this  Pine  region.  At  the  present  time  it  is  almost  wholly 
confined  to  the  forests  contiguous  to  the  railway  lines  leading 
to  the  port  of  Mobile,  and  to  the  banks  of  the  Alabama  and 
Tombighee  Rivers. 

With  the  increasing  facilities  of  transportation  this  industry 
is  extending  annually  over  wider  areas. 

During  the  lust  few  years,  Turpentine  stills  have  been 
erected  on  the  Escatawba  River,  on  the  lower  Pearl  River, 
and  in  the  forests  of  Eastern  Louisiana. 

More  than  nine-tenths  of  the  products  of  the  56  distilleries 
in  operation  on  the  railroad  lines  and  rivers  mentioned,  find 
their  way  to  Mobile.  According  to  the  returns  made  to  the 
Board  of  Trade  in  that  port,  the  production  of  naval  stores  in 
the  year  1880,  amounted  to  25,409  barrels  Spirits  Turpentine 
and  158,482  barrels  of  Rosin. 

The  records  of  the  same  office,  extending  over  a  period  of 
eight  years,  show  in  the  average,  a  production  of  20,000  bar- 
rels of  Spirits  of  Turpentine  and  100,000  barrels  of  Rosin. 
The  increase  in  the  price  of  these  products  during  the  last 
twelve  months,  has  given  rise  to  a  largely  increased  produc- 
tion. The  active  demand  for  the  higher  grades  of  Rosin  has 
led  to  the  abandonment  of  the  greatest  part  of  the  older 
orchards  under  operation,  and  the  number  of  trees  boxed  dur- 
ing the  spring  of  1881  and  1882  is  larger  than  ever  before. 
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The  production  of  160,000  barrels  of  Spirits  of  Turpentine 
during  the  eight  years  previous  to  1880,  caused  the  total  de- 
struction of  nearly  1,000  square  miles  of  timber  land.  There 
are  no  returns  on  record  beyond  the  year  1878,  but  it  cnn, 
without  exaggeration  be  assumed,  that  250  square  miles  of 
forest  were  devastated  for  the  same  purpose  previous  to  that 
year.  The  stills  in  operation  at  the  end  of  1880,  will  during 
the  next  three  years,  involve  the  destruction  of  380  to  400 
square  miles  of  virgin  forest.  At  that  rate,  by  the  end  of 
1888,  the  complete  destruction  of  another  thousand  square 
miles  of  Pine-forest,  in  the  counties  of  Mobile,  Baldwin  and 
Washington,  in  Alabama,  and  in  the  counties  of  Wayne  and 
Clark,  in  Mississippi,  will  have  been  accomplished.  Contem- 
plating such  an  enormous  destruction  of  the  Pine-forest,  sacri- 
ficed to  one  single  branch  of  industry,  involving  under  the  ex- 
isting processes  its  total  destruction,  one  might  well  feel  ap- 
palled. To  diminish  the  destruction  of  the  forest  by  the 
Turpentine  distillers,  the  following  points  suggest  themselves 
as  remedies  to  a  certain  degree : 

1.  The  strict  observance  of  a  regulation  by  which  no  tree 
under  the  size  fitting  it  for  a  saw-mill,  should  receive  more 
than  one  box,  and  that  all  trees  of  a  size  so  small  as  to  be  de- 
stroyed by  boxing  should  be  left  untouched  by  the  axe. 

2.  To  secure  the  boxes  against  the  damage  caused  by  acci- 
dental outbreaks  of  fire  in  the  orchard  by  a  different  method 
than  that  in  vogue.  As  practiced  at  present,  the  firing  of 
the  orchard  every  spring,  after  the  ground  around  the 
boxed  trees  has  been  laid  bare  for.  the  distance  necessary 
to  keep  thT3  tree  free  from  the  touch  of  the  flames,  for  the  sake 
of  the  removal  of  all  combustible  material  on  the  ground, 
causes  not  only  the  total  destruction  of  the  younger  tree 
growth  within  the  orchard,  but  gives  rise  to  wide-spread 
conflagration,  injuring  in  the  same  way  large  tracts  of  forest. 

3.  The  utilization  of  the  waste  products  of  the  saw-mills, 
known  as  slabs,  kerfs,  short-ends  and  saw-dust,  which  consti- 
tutes one-third  of  the  timber,  for  the  purpose  of  obtaining 
Spirits  of  Turpentine  by  a  process  of  direct  distillation.  The 
product  obtained  in  that  way  has  met  with  considerable 
prejudice  by  the  trade. 

To  find  whether  this  is   well  founded,  it  will   be  neces- 
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sary  to  ascertain  how  far  the  properties  of  the  Essential  Oil, 
distilled  directly  from  the  wood,  are  modified  by  a  possible  dif- 
ference in  its  chemical  constitution,  or  the  admixture  of  im- 
purities in  the  shape  of  isomeric  compounds  or  other  products 
of  distillation. 

The  Central  Pine-Belt  of  Alabama. — This  Pine-belt  traverses 
the  state  at  its  center,  from  its  eastern  to  near  its  western 
boundary.  From  five  to  twenty-five  miles  wide,  the  Pine 
forest  covers  the  interior  drift-belt  which  separates  the  creta- 
ceous from  the  palaeozoic  formations.  The  area  to  be  consid- 
ered of  value  for  its  wealth  in  Long-leaved  Pine  timber,  has 
been  computed  to  comprise  550  square  miles,  after  a  due  al- 
lowance for  lands  under  cultivation  or  supporting  a  diflerent 
tree-growth.  The  stand  of  timber  is  heavy  and  of  the  best 
quality.  By  numerous  measurements,  it  has  been  found  to 
fall  not  short  of  5,000  feet  to  the  acre,  and  its  timber-wealth 
has  been  estimated  to  amount  to  1,750,000,000  feet  of  mer- 
chantable lumber.  During  the  year  1880,  the  lumber  pro- 
duction in  this  region  amounted  in  the  aggregate  to  90,- 
000,000  of  feet,  which  by  the  various  railroad  lines  traverc^ing 
it,  find  their  way  mostly  to  the  the  markets  of  the  Northwest. 

The  Pine  Region  of  the  Coosa  River  Basin. — This  region 
reaches  from  the  base  of  the  Lookout  Mountain  range,  in 
Etowah  County,  near  Gadsden,  Ala.,  a  few  miles  beyond  the 
Georgia  state  line. 

In  its  southern  extent,  after  a  short  interruption,  it  follows 
the  river  at  a  distance  of  ninety  miles. 

It  has  been  estimated  that  the  forests  of  Long-leaved  Pine 
cover  within  this  region  300,000  acres,  with  a  stand  of  tim- 
ber equal  to  900,000,000  feet  of  lumber.  Gadsden,  in  Eto- 
wah County,  Ala.,  is  the  principal  seat  of  the  lumber  man- 
ufacturing, producing  little  over  20,000,000  feet  during  the 

vear  1880. 

•I 

The  Pine  Forest  in  Walker  County^  Ala.,  covers  a  detached 
patch  of  drift  of  60,000  acres  in  extent.  It  is  almost  un- 
touched by  the  axe,  and  the  stand  of  timber  is  fully  equal  to 
3,000  feet  of  lumber  to  the  acre.  The  timber  standing  can 
be  said  to  represent  at  the  present  time  180,000,000  feet  of 
lumber. 

The  Pine  Region  West  of  the  Mississippi  River. — The  forests 
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of  Long-leaved  Piue  cover  th^  beds  of  drift,  which  extend  from 
the  center  of  the  parishes  of  Bienville  and  Jackson  southward 
to  the  plain  of  the  coast  in  the  lower  part  of  Calcasieu  parish, 
in  Louisiana,  and  westward  across  the  basin  of  the  Sabine 
River  to  the  valley  of  the  Trinity  River,  in  Eastern  Texas, 
where  the  treetinds  its  extreme  western  limits..  In  the  State 
of  Louisiana,  intersected  by  the  broad  belt  of  alluvial  lands 
skirting  the  Red  River,  its  area  has  been  estimated  to  cover 
7,000  square  miles. 

By  numerous  measurements,  an  acre  of  these  Pine  lands 
will  yield  not  less  than  3,000  feet  of  lumber. 

It  is  only  along  the  Calcasieu  and  the  Sabine  Rivers  with 
their  laro:est  tributaries,  that  the  timber  lands  have  been  in- 
vaded  to  supply  the  lumber  mills  at  Lake  Charles,  in  Louisi- 
ana, and  Orange,  in  Texas. 

North  and  eastward,  they  have  scarcely  been  encroached 
npou  to  supply  the  limited  demand  of  the  Red-River  trade. 
The  whole  area  embraced  within  this  western  region  can  be 
estimated  at  over  25,000  square  miles. 

The  timber  standing  in  West  Louisiana,  according  to  esti- 
mates based  on  my  own  observations,  has  been  computed  to 
be  equal  to  15,000,000,000  feet  of  lumber,  and  according  to 
the  returns  of  the  census  20,508,000,000  feet  in  Texas,  amount- 
ing in  the  whole  to  35,508,000,000  for  the  region  west  of  the 
Mississippi. 

In  review  of  these  facts,  and  the  estimates  based  upon  them, 
it  is  shown  that  the  forests  of  Long-leaved  Pine  occ  upy  an 
area  exceeding  54,000  square  miles,  with  a  timber  wealth  com- 
puted to  represent  71,450,000,000  superficial  feet  of  lumber, 
and  with  an  annual  production  of  605,000,000  feet  of  lumber, 
25,000  barrels  Spirits  Turpentine,  and  160,000  barrels  of  Rosin. 

This  vast  area  covers  the  poorest  soil,  oft'ering  for  many 
years,  if  ever,  but  few  inducements  to  the  farmer,  and  conse- 
quently is  but  sparsely  populated. 

In  consideration  of  these  facts,  in  the  making  of  the  esti- 
mates of  the  areas  occupied  by  the  Long-leaved  Pine,  an  al- 
lowance of  25  per  cent  has  been  made  for  lands  under  cultiva- 
tion, or  otherwise  deprived  of  their  timber  growth,  including 
also  the  hammock  lands  lining  the  water-courses  and  covering 
the  swamps,  which  has  been  thought  to  serve  as  a  fair  basis 
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in  the  computation  of  tlie  amount  of  merchantable  timber  yet 
standing.  The  annual  production  of  lumber,  as  given  for  the 
census  year,  leads  to  the  abstraction  of  the  timber  wealth  from 
300  square  miles;  allowing  two  millions  of  feet  to  the  square 
mile.  According  to  such  a  rate,  the  forests  of  the  Long-leaved 
Pine  in  the  Gulf  region  would  supply  the  demands  of  the 
lumber  industries  at  the  present  stage  of  their  activity  for  a 
century  to  come.  Their  exhaustion,  however,  will  be  cer- 
tainly accomplished  within  a  much  shorter  time.  Easy  of 
access,  and  with  the  increasing  facilities  of  communication 
and  commercial  intercourse,  new  markets  for  the  products  of 
their  timber  wealth  are  constantly  opening,  and  with  the  ex- 
haustion of  the  timber  supplies  of  the  old  world,  the  demands 
upon  the  lumbering  capacities  of  the  forests  of  Long-leaved 
Pine  in  the  Gulf  region  is  ever  increasing.  The  constant  use 
of  the  value  of  timber  leads  to  investments  in  opening  the  re- 
moter parts  of  these  forest  regions,  heretofore  regarded  as  too 
far  removed  from  the  water-courses  to  make  their  timber 
available  with  any  profit.  In  many  localities  throughout  the 
Eastern  Gulf  Slates,  canals,  tram-roads,  and  railways  have 
lately  been  built  to  traverse  the  forest  from  one  river  basin  to  an- 
other. Combined  with  the  constant  improvements  in  the  con- 
struction of  the  machinery  of  the  mills,  such  investments  give 
with  every  year  a  renewed  impetus  to  the  utilization  of  their 
rich  stores  and  to  their  exhaustion,  at  a  rate  by  far  exceeding 
that  of  former  periods.  The  next  quarter  of  a  century  is  sure 
to  accomplish  in  that  respect  double,  if  not  triple,  what  has 
been  done  in  the  past. 

In  the  contemplation  of  this  eventuality,  the  questions  how 
to  husband  these  resources  to  the  best  advantage,  how  to  se- 
cure their  contiuation  for  the  future,  and  by  w^hat  means  the 
destruction  of  this  great  forest-domain  is  to  be  prevented, 
assume  the  importance  of  a  national  interest,  grave  enough 
to  enlist  the  attention  of  the  statesman,  as  well  as  of  every 
other  citizen  canng  for  the  welfare  of  his  country,  and  to  pre- 
sent a  pressing  claim  for  the  consideration  of  those  assembled 
here,  for  the  purpose  of  devising  ways  and  means  to  save  the 
country  from  the  impending  evils,  resulting  from  the  heedless 
destruction  of  its  forest  growth. 

{To  be  continued,) 
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Australian  experiences  of  the  effect  of 
Woodlands  upon  Climates. — "  The  Indian 
Ajrieulturisi"  in  noticing  the  effect 
of  clearings  upon  the  climate,  re- 
marks: "They  now  find  in  Austra- 
lia that  great  destruction  of  trees  has 
had  a  most  important  effect  on  the 
climate,  and  that  the  rainfall  and 
consequent  supply  of  water  has  ma- 
terially decreased."  The  same  effects 
had  been  noticed  in  New  Zealand, 
where  the  destruction  of  Forests  has 
been  going  on  at  the  rate  of  twenty 
per  cent  a  year  in  some  regions.  The 
journal  quoted,  adds :  "  Drouth  not 
only  means  in  these  climates  enor- 
mous loss  of  stock  and  crops,  but  it 
means  increased  dry-fodder  for  the 
bibh  fires,  which  cause  such  devasta- 
tion." 

Timber  used  for  Carriage- Making. — 
The  "Carriage  Makers'  National  Asso- 
ciatiDn,"  at  Cincinnati,  in  1881,  ap- 
pointed a  committee,  consisting  of 
Mr.  Jacob  Maris,  of  Dayton,  0.;  Mr. 
Howard  M.  Dubois,  of  Philadelphia; 
and  Kr.  J.  M.  iStudebaker,  of  South 
Bend,  Ind.,  to  report  at  their  next 
meeting  at  Philadelphia,  to  be  held 
October  18.  19.  and  20,  1882.  all  the 
facta  ihey  could  obtain  relating  to 
the  product  in  this  country,  of  the 
timl)ers  that  enter  into  the  construc- 
tion of  carriages,  and  to  make  such 
recommendations,  or  present  such 
arguments  founded  upon  facts  as 
they  might  deem  proper,  with  refer- 
ence to  the  probabilitie.s  of  its  being 
exhausted;  and  also  the  question  as 
to  whether  it  would  be  advisable  to 
cultivate  such  timber  as  might  be 
exhausted. 

I^ectures  upon  Forestry  before  the  Pea- 
lod\f  Jns'iiute  in  Baltimore. — A  course 
of  four  lectures  will  be  delivered  at 


the  institution  above  named,  by  the 
Editor  of  this  Journal,  upon  the 
evenings  of  the  9th,  11th,  16th,  and 
18th  of  January  next,  the  subjects 
being  as  follows : 

Jan.  9,  1883:  "Natural  Distribution 
of  Forests,  and  General  Views  con- 
cerning them." 

Jan.M:  "The  Sanitary  and  Cli- 
matic influences  of  Forests." 

Jan.  10:  "The  effects  of  Denuda- 
tion of  Forests." 

Jan.  18:  **The  Restoration  of  For- 
ests." 

Bartram  Garden. — Upon  page  45  of 
our  first  number  the  reader  is  re- 
quested to  correct  the  date  of  plant- 
ing of  the  Bald  Cypress  to  "  1740." 

Sickness  ascribed  to  the  Accumulation 
of  Sawdust  and  other  Rubbish  from  Saw- 
mills.— Dr.  B.  F.  Sherman,  of  Ogdens- 
burgh,  N.  Y.,  in  a  correspondence 
relating  to  the  sanitary  condition  of 
that  city  and  vicinity,  as  influenced 
by  the  lumber  business  upon  the 
Oswegatchie  River,  says : 

"All  forms  of  malerinl  diseases  are 
increasing  in  this  locality,  so  much 
so  that  malaria  is  a  permanent  factor 
in  all  diseases  we  have  to  treat.  I 
attribute  this  to  the  principal  causes : 
First,  the  increa.««ed  lumber  interest, 
and  the  multiplication  of  mills  on 
(he  Oswegatchie.  at  each  one  of 
which  all  the  saw -dust  and  refuse 
are  dumped  into  the  river,  and  the 
high  watera  of  spring  and  fall  bring 
them  down  to  our  pond  (which  is 
very  large),  where  it  settles  upon  the 
sand- banks.  As  soon  as  the  wat^r 
lowers,  there  is  ^  large  surface  of  de- 
caying vegetable  matter  exposed,  and 
in  the  hottest  weather  there  are 
hundreds  of  acres  thus  exposed.  The 
other  cause  is,  from  our  large  lumber 
of  mills  here,  which  cart  off  theirshav- 
ings  and  saw-dust,  and  dump  them 
into  low  places  on  the  borders  of  the 
river,  to  fill  up,  and  make  land.  This 
is  wet  or  dry  as  the  river  varies,  and 
all  the  time  exposed  to  the  sun.     I 
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think  these  are  the  cause  of  the  in- 
crease of  these  forms  of  disease;  — 
for  our  town  has  a  good  system  of 
drainage,  and  is  every  x^ar  extending 
and  perfecting  it.'* 

Northern  Limit  of,  the  Hemlocks. — 
The  Abbe  Provanche,  in  his  Flore 
Canadienne,  corrects  an  error  in  the 
statement  of  Michaux,  and  copied 
by  the  Abbe  Brunet,  concerning  the 
northern  limit  of  the  Hemlock  tree. 
In  the  pamphlet  entitled,  "  Voyage 
cT Andre  Michaux  en  Canada"  p.  IX,  it 
is  remarked,  that  this  tree  begins 
near  the  Hudson  Bay,  and  that 
around  Lake  St.  John  it  forms  whole 
forests.  The  writer  cited  a£5rms 
that  he  has  never  met  the  **  Pruche" 
in  those  regions,  and  that  it  is  wholly 
unknown  both  on  Lake  St.  John, 
and  on  the  Saguenay.  He  assigns  its 
northern  limit  at  Cape  Tourment, 
north  of  Quebec,  although  a  few  speci- 
mens may  occur  in  Charlev'oix  county. 

According  to  Dr.  Bell,  {Geographical 
Distribution  of  the  Forest  Trees  of 
Canada)^  the  eastward  and  northern 
limit  of  this  species  is  at  the  Bay  of 
Chaleur.  It  is  scarce  near  the  eastern 
coast  of  New  Brunswick,  but  very 
abundant  in  the  nortfiern  part  of 
Nova  Scotia.  It  crosses  the  St.  Law- 
rence a  little  below  Quebec,  extend- 
ing further  down  on  the  north  than 
on  the  south  side.  Thence  it  reaches 
the  north  end  of  Lake  Temiscaming, 
and  the  eastern  extremity  of  Lake 
Superior  at  Agawa,  south  of  the 
Michipicoten  River.  On  the  south 
shore  of  Lake  Superior  it  does  not 
reach  the  western  extremity,  but 
turns  southward  in  the  neighborhood 
of  Ashland.  An  outlying  grove  is 
mentioned  at  Thompson,  about  25 
miles  west  of  Duluth.  The  Hem- 
lock maintains  a  good  size,  to  the 
verge  of  its  range,  and  always  appears 
Xo  terminate  abruptly. 


The  Larch  and  the  Pine  in  Iowa, — In 

cultivatkng  the  Larch  and  the  White 

Pine,    the     Iowa    Forestry    Annual 

(1879,  p.  6)  recommends  them  to  be 

set    in    rows  four  feet  apart,  every 

alternate  row  in  Larches  three  feet 

apart  in  the  rows.  When  the  Larches 

are   thinned  out  as  poles,  the  Pines 

will  stand  eight  feet  apart  each  way. 

It  estimates   the  cost  as  follows  for 

each  acre: 

4,200  I^rch  plants  (12  to  15  Inches  high.. I  42  00 
1,400  White  Pine  Phints  (12  to  18  inches 

high, 28  00 

Preparing  the  ground  and  setting 15  00 

Culture  for  four  years 25  00 


Total  cost fllO  00 

It  estimates  the  poles  as  worth  15 
cents  each  at  the  end  of  eight  to 
twelve  years,  and  shows  a  profit  of 
$520  above  the  outlay,  not  including 
the  interest  on  the  investment  nor 
the  value  of  the  pines. 

Tree- Planting  in  Iowa. — The  Forestry 
Manual  of  the  Iowa  Horticultural 
Society  recommends  the  following 
trees  for  cultivation  in  that  state,  for 
the  uses  named : 

Shelter  Bells :  Soft  Maples,  Balsam- 
Fir,  Douglas,  White,  Norway  and 
Black  Spruces,  Yellow  and  Paper- 
Birch,  Red  Cedar,  White  and  Silver- 
Leaf  Poplars,  White  and  Green  Wil- 
lows, and  Bass  wood. 

Fuel:  Maples,  Sweet  and  Black 
Birch,  Hickories,  Hackberry,  Ash  of 
all  species,  Honey-Locust,  Aspen, 
Cottonwood,  Poplars,  Oaks,  W^illows, 
and  Elms. 

Ornament :  Maples,  Balsam-Fir,  Spru- 
ces, Sweet  Buckeye  and  Horse-Chest- 
nut  (in  south  half),  Ailanthus  (in 
south  half),  Birches,  Barberry,  Shell- 
bnrk  Hickory,  Catal pa,  Black-Cherry, 
Hackberry,  Chestnut,  White-Cedar, 
Scarlet-fruited  and  Cockspur  Haw- 
thorns, Ash    of   all  species,  Honey- 
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liocust.  Coffee-nut.  Red-Cedar,  Larch 
Tamarack,  Mulberry,  White,  Scotch 
Austrian  and  Heavy  Pines,  Oaks  and 
Elms. 

Sugar:  Sugar  jVCaple  and  Box- 
Elder.  ' 

Manvjaclure :  Douglas,  White  and 
Norway  Spruces,  Ailanthus,  Yellow 
and  Sweet  Birch,  Hickories,  Catalpa, 
Black-Cherry,  Hackberry,  Chestnut, 
White-Cedar,  Ash  of  all  species, 
IIoney-Locust,  Coff^-e-nut,  Butternut, 
Black- Walnut,  Larch,  Tamarack, 
OsagfrOrange  (southern  part),  Mul- 
berry, White,  Scotch,  Austrian  and 
Heavy-Wood,  Pine,  Aspen,  Poplar, 
Cottonwood,  Sycamore,  Oak  of  various 
Bpecies.and  the  Elms. 

The  White  Buckeye  is  found  to  be 
.  well  suited  for  the  Manufacture  of 
Paper-Pulp,  and  is  placed  first  on  a 
list  of  a  western  manufacturer,  in 
the  order  of  preference,  as  derived 
from  hb  experience.  He  placed  after 
this,  the  Cottonwood,  Tulip-tree  and 
Linden.  The  latter  makes  a  pulp, 
having  a  slight  tinge  of  pink. 

The  Corsiean,  Pine  (Pinue  larico) 
grows  five  hundred  years  or  more, 
an'l  by  its  uniform  and  slow  growth, 
produces  wood  of  great  density  and 
holding  a  considerable  amount  of 
resin.  Its  greatest  fault  is  the  rela- 
tively large  share  of  sap-wood.  A 
specimen  554  years  old,  at  the  Paris 
Exposition  of  1878,  had  382  layers  of 
sap-wood. 

The  Three- Motion  System  of  Planting. 
—-The  following  is  the  substance  of 
a  paper  prepared  by  3/r.  Robert 
XW^&u,  of  Waukeegan,  III.,  as  prac- 
ticed sucessfully  by  him,  and  on  an 
extensive  scale.  In  planting  the 
Catalpa,  he  proceeds  as  follows ; 

The  land  prepared  as  for  corn,  is 
rolled,  and  marked  4  by  4  with  a 


corn  marker.  The  trees  are  heeled- 
in  at  convenient  distances,  or  are 
sometimes  distributed  in  boxes,  a 
wagon  following  the  planters,  to  hand 
trees  at  any  moment.  The  men  work 
in  companies  of  three  each,  two  with 
spades,  and  one  holding  and  placing 
the  trees.  The  two  men  take  each  a 
row,  the  tree-holder  standing  between 
the  rows,  and  a  tree  should  be  placed 
at  every  point  where  the  lines  inter- 
sect. The  planter  strikes  his  spade 
down  vertically  on  the  mark,  close 
up  to  and  beyond  the  angle,  and 
then  takes  up  a  spadeful  of  earth,  so 
as  to  leave  two  straight  sides  to  the 
angle.  While  he  is  raising  the  spade- 
ful of  earth,  the  man  holding  the 
trees  inserts  one,  the  planter  drops 
the  earth,  places  his  foot  firmly,  close 
up  to  the  tree,  and  steps  forward  to 
the  next  mark.  In  this  way  there 
is  not  a  motion  lost :  the  first  stroke 
of  the  spade  is  needed  to  allow  the 
earth  to  come  up  clean  from  the 
corner,  and  is  done  in  an  instant,  for 
the  man  naturally  carries  his  spade 
in  the  left  hand,  and  when  he  takes 
a  step  forward,  he  simply  strikes  the 
spade  down  on  the  mark,  with  its 
face  to  the  right,  draws  it  out,  and 
places  it  directly  on  the  cross-line, 
close  up  to  the  corner,  raises  up  tha- 
earth,  and  drops  it  down  again  upon 
the  tree. 

A  boy  can  attend  the  men,  but  it 
keeps  him  busy.  The  trees  are  tied 
in  bundles  of  50  or  100,  according  to 
size.  After  a  little  practice,  the  tree 
will  be  brought  to  its  place  by  an  up- 
ward curving  motion,  that  will  spread 
out  the  roots,  as  well  as  they  could 
be  spread  with  the  fingers.  The  best 
spadesmen  differ  in  their  practice ; 
some  inclining  the  spade  a  little  to 
the  right,  in  raising  it,  to  give  roon> 
for  placing  the  tree,  never  raising  it 
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higher  than  the  knee,  while  others 
raise  it  waist  high,  and  bring  it  down 
with  great  force,  throwing  it  from  the 
spade  into  the  hole,  so  that  it  packs 
the  tree  quite  solidly.  The  earth  is 
not  inverted,  and  leaves  the  surface 
as  if  it  had  not  been  disturbed.  By 
this  mode  of  planting,  1500  trees  can 
be  planted  in  a  day  of  ten  hours,  for 
each  man  and  boy,  or  4,500  for  the 
three  in  a  day.  For  large  trees,  a 
single  spadeful  of  earth  will  not 
make  a  hole  deep  enough,  and  the 
time  required  is  longer. 

Recent  Forestry  Ijegislatlon  in  Canada. 
— By  an  act,  assented  to  May  27,  1882, 
entitled     '*  An    Act     to    encourage 
the  planting  of  Forest  Trees,"  the 
Legislature  of  the  Province,  it  is  pro- 
vided, that    for  every  acre  planted 
upon  land  owned  or  in  possession  by 
usufruct,  the  planter  shall  be  entitled 
to  receive  a  land-order  for  the  pur- 
chase of  other  land,  not  exceeding 
$12  in  value,  of  public  lands  open 
for  sale  in  the  district,  or,  if  there  be 
•no  agency,  then  in  the  nearest  agency 
of  another   district;   but   not   until 
the  trees  have  been  planted   three 
years,  and  are  shown  to  be  in  a  vigor- 
ous and  healthy  state,  and  the  land 
securely  fenced  against  both  sheep 
and  cattle.     The  cultivation  of  root 
crops   among   the    trees  is  allowed. 
The  land-orders  are  transferable,  but 
ipust  be  used  within  two  years  after 
their  date.      Land  once  planted  can 
not  be  again   entered   for    another 
order.     The  Lieutenant  Governor  in 
(Council  may,  from  time  to  time,  make 
regulation  respecting : 

1.  The  number  and  description 
•of  trees  to  be  planted  in  each  acre ; 

2.  The  number  of  years,  during 
'which  the  trees  so  planted,  shall  be 
^preserved  and  not  cut  down ; 

3.  The  other  terms  and  conditions 


to  be  fulfilled  by  persons  claiming  a 
land- order. 

He  may  also  appoint  and  pro- 
claim an  "  Arhor  Day."  These  re- 
gulations .may  be  altered  or  re- 
pealed, without  affecting  any 
right  acquired  under  such  regu- 
lations. No  land  can  be  acquired 
under  this  act,  unless  of  fifty  acres 
in  extent,  and  not  over  two  hundred. 
If  the  order  is  for  less  than  fifty 
acres,  the  balance  may  be  paid  in 
money.  The  planting  of  seeds,  nuts, 
or  cuttings,  will  be  deemed  a  com- 
pliance with  the  law. 

The  law  against  forest  fires  in  the 
Province  of  Quebec,  was  amended 
May  1,  1882,  so  as  to  embrace  the 
following  restriction : 

"  No  person  shall,  in  the  forest  or  at 
a  distance  of  less  than  a  mile  from 
a  forest,  set  fire  to  or  cause  to  burn, 
any  pile  of  wood,  branches  or  brush- 
wood, or  any  tree,  shrub  or  other 
plant,  at  any  period  during  the  year. 
It,  however,  shall  be  permitted  far 
the  purpose  of  clearing  lands  at  any 
time,  except  bet wet'n  first  July  and 
the  first  of  September  in  each  year." 

Seeds  are  worth  iess  than  young  trees. — 
Therefore  in  planting,  it  is  better  to 
put  in  two  or  three,  where  you  expect 
but  one  to  grow.  They  are  liable  to 
various  accidents,  either  from  not  be- 
ing fully  ripe,  or  from  injury  after 
they  have  sprouted.  It  is  always  well 
to  have  a  choice,  and  it  is  an  easy 
matter  to  save  the  best. 

Protection  from  Forest  Fires.  —  Mr. 
Joseph  S.  Fay,  in  noticing  the  de- 
struction of  woodlands  by  forest  fires, 
during  long  spring  and  summer 
drouths,  suggests  that  plantations 
should  be  made  in  blocks  of  10,  20, 
40,  or  even  100  acres,  separated  by 
spaces  at  least  100,  or  what  would  be 
better,  300  feet  wide.  Upon  Cape 
Cod  it  had  been  found  easier  to 
check  fires  along  the  line  of  roads, 
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which  afforded  the  best  opportuni- 
ties for  defense,  and  the  most  favor- 
able place  to  commence  back-firing. 
A  fire  such  as  sweeps  through  the 
wire-grass  of  southern  forests,  might 
not  perceptibly  injure  the  large  tim- 
ber, but  it  would  kill  those  of  a  few 
year's  growth,  and  sweep  away  the 
labors  and  hopes  of  a  dozen  years  in 
half  a  day. 

This  method  of  controlling  fires 
by  the  aid  of  "  fire-guards  "  or  open 
avenues  through  the  woods,  is  well 
understood  and  much  practiced  in 
Europe,  and  especially  in  coniferous 
woods.  They  should  be  cleaned  out 
carefully  every  year,  so  that  the  sur- 
face is  kept  entirely  bare.  Besides 
their  obvious  use  in  opposing  the 
spread  of  ground-fires,  they  afford 
convenient  opportunities  for  access, 
and  roadways  for  the  removal  of 
products.  In  the  case  of  resinous 
forests,  they  allow  the  air  to  circu- 
late freely  among  the  trees,  thus 
favoring  their  growth ;  and  to  secure 
greater  efiect,  they  are  laid  out  so  as 
to  get  the  sweep  of  prevailing  winds. 

The  Cultivation  of  the  Catalpa  spe- 
eiosa  in  Nova  Scotia. — Mr.  Robert  Bur- 
nett, of  Pictou,  N.  S  ,  at  the  recent 
meeting  in  Montreal,  reported  that 
he  had  planted,  in  1880,  one  hundred 
young  Catalpas  at  his  place,  in  about 
lat.  45°  45',  on  a  sharp  gravelly  soil, 
and  southerly  exposure,  without 
loss  of  a  single  tree.  Precaution 
had  been  taken  to  avoid  the  drying 
of  the  roots  in  the  sun,  ^nd  the 
plants  were  protected  by  a  layer  of 
spruce  branches  at  three  freet  from 
the  ground.  This  protection  was  re- 
moved early  in  September,  to  allow 
the  wood  to  ripen.  When  frost 
began  to  appear,  about  the  middle  of 
September,    the    plants    were  com- 


pletely covered  with  river  sand.  In 
the  spring  of  1882,  several  of  the 
trees  were  distributed  to  other  per- 
sons in  the  county,  and  they  had 
made  a  satisfactory,  and  in  some 
cases,  an  unexpected  growth.  He 
expressed  a  hope  that  the  tree  would 
be  found  adapted  to  the  climate  of 
that  region,  and  even  become  a  tree 
of  commerci«l  value. 

Mr.  G.  P.  Pepper,  of  Milwaukee, 
Wis.,  related  his  experience  with 
this  species,  which  had  not  been 
successful  at  that  place,  but  near  the 
lake  shore  the  tree  had  flourished. 


BIBLIOGRAPHICAL    NOTICES. 

It  is  our  intention  to  present  from 
time  to  time,  the  titles  of  separate 
publications  upon  the  subject  of 
Forestry,  in  its  various  relations,  and 
we  had  prepared  a  somewhat  ex- 
tended list  of  very  recent  European 
titles.  The  want  of  room,  however, 
leads  us  to  omit  them,  and  for  the 
present  to  give  only  such  as  have 
appeared  in,  or  that  relate  to,  the 
United  States  for  the  years  18S0-'1- 
'2.  The  list  is  not  complete,  but  others 
will  be  added  as  they  come  to  our 
notice.  Hereafter, care  will  be  taken 
to  have  these  titles  given  as  early  as 
may  be  after  publication,  and  as  fully 
as  possible. 

Paris  Universal  Exposition,  1878. 
Reports  of  U.  S.  Commissioners. 
Forestry.  By  Fix)yd  P.  Baker.  (Ex- 
tract from  Keports,  class  44,  vol.  3, 
pp.  391  to  431.) 

The  Geographical  Distribution  of  >^ 
the  Forest  Trees  of  Canada.  By  Rob- 
ert Bei.l.  M.  D.  ;  F.  G.  S.  ;  C.  E.  As- 
sistant Director  of  the  Goologicnl  Sur- 
vey of  Canada.  Montreal,  1882.  8vo. 
pp.21.     (With  a  Map.) 

Botany  for  High  Schools  and  Col- 
leges. By  Cii.\rij:s  E.  Bessey,  M. 
Sc.    Ph.  D.,  Professor  of  Botany  in 
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the  Iowa  Agricultural  College,  and 
late  Lecturer  in  the  Universitv  of 
California.  Second  Edition.  Revised. 
New  York,  1881.     12ino.    pp.  611. 

Preservation  of  Forests,  By  Cas- 
SHs  M.  Clay.  Read  at  the  Forestry 
Convention,  (Mncinnati,  0.,  April  27, 
188J.  Richmond,  Ky.,  1882.  8vo. 
pp.  8. 

The  Culture  and  Management  of 
our  Native  Forests,  for  development 
as  Timber  or  Ornamental  Wood.  By 
H.  W.  S.  Clevklaxd.  1882.  Spring- 
field, 1882.  *8vo.  pp.  xvi. 

Notes  on  the  Distribution  of  some 
of  the  more  important  trees  of  British 
Columbia.  By  Oeoroe  M.  Dawsox, 
D.  S. ;  A.  R.  S.  M. ;  F.  G.  S.  (From 
the  Report  of  Progress  of  the  Geo- 
logical Survey  of  Canada,  for  1879- 
'80.  (Printed  in  advance,  in  the 
Canadian  Naturalist,  V^ol.  ix,  No.  6.) 

Canadian  Timber  Trees :  Their 
Distribution  and  Preservation.  By 
A.  T.  Dkitmmoni).  Montreal.  I2mo. 
pp.  18.  (With  a  Map.)  (From  the 
Report  of  the  Montreal  Horticultural 
Societv  and  Fruit  Growers'  Associa- 
tion, f879.) 

American  Forestry.  Speech  of 
Hon.  Mark  \\.  Di'nnki.l,  of  Minnesota, 
in  the  House  of  Representatives, 
Thur^lay,  March  9,  1S82.  Washing- 
ton, 1882.  8vo.  pp.  10.  (Reprinted 
from  the  Congressional  Record.) 

Uses  of  Forests  in  Lancaster  Co., 
[Pa.]  Their  1  nfluence  on  the  Climate, 
Temperature,  Springs  and  Streams 
Their  Protection  against  Storms  and 
Floods.  How  Forests  improve  the 
Soil.  The  question  of  the  influence 
of  Forests  on  the  Rain-fall  considered. 
How  Orchards  have  been  aifected. 
Reasons  why  new  Forests  should  be 
planted,  and  the  Timber-Belts  of  the 
Country  should  be  re-stocked  and 
preserved.  By  S.  P.  Ebv,  librarian 
of  the  Lancaster  Co.  Ag.  and  Hort. 
Soc,  ISSl.  pp.  35. 

Ornamental  and  Timber  Trees  not 
Natives  of  the  Province  of  Quebec. 
By  CifAui,K.s  GiBB.  Abbottsford.  Que- 
bec. (From  the  Report  of  the  Mon- 
treal Horticultural  and  Fruit  Grow- 
ers* Association  (for  1882.)  8vo. 
pp.  77. 


Saws:  The  History,  Development, 
Action,  Classification  and  Comparison 
of  Saws  oi  all  kinds,  with  Appendices 
concerning  the  Details  of  Manu- 
facture, Setting,  Swaging,  Gumming, 
Filing,  etc.;  Care  and  use  of  Saws, 
Tables  of  Gauges,  Log  Measurements, 
Lists  of  Saw  Patents,  and  oilier  valu- 
able Information.  Profusely  illus- 
trated. By  Robert  Griii.«haw,  Ph. 
D.  Philadelphia,  1880.  Large  8vo. 
pp.   159. 

Report  upon  Forestry.  Prepared 
under  the  Direction  of  the  Commis- 
sioner of  Agriculture,  in  Pursuance 
of  an  Act  of  Congress  ^approved 
August  15.  1876.  By  Fraxklix  B. 
Hough.  Vol.  If.  Washington,  1880. 
8vo.  pp.  xvi.,  618. 

Report  on  Forestry.     Submitted  to   / 
Congress    by    the    Commissioner   of 
Agriculture.     Prepared  by   Fraxklix 
B.  Hough.    [Vol.  J II.]    Washington, 
1882.     8vo.  pp.  xii.,  316. 

Report  of  Committee  upon  For- 
estry. 1880.  8vo.  pp.  23.  (From 
the  Proceedings  of  the  American 
Association  for  the  Advancement  of 
Science.  Vol.  xxix.  Boston  Meeting, 
August,  1880.  Signed  by  Fraxkmx 
B.  Hough,  Lkwks  H.  Morgan,  Asa 
Grat,  and  Chari.es  Whittlksky.) 

An  Address  on  our  Schools  and 
our  Forests.  By  Fraxki.ix  B.  Hough, 
Ph.  D.,  Chief  of  the  Forestry  Divis- 
ion, U.  8.  Depariment  of  Agriculture. 
Delivered  before  the  Department  of 
Superintendence  •  of  the  National 
Educational  Association,  at  the  Meet- 
ing of  1881.  Washington,  1881.  8vo. 
pp.  18.  (Reprinted  from  Circular  of 
Informatioti.  No.  3.  1881,  of  National 
Bureau  of  Education.) 

On  the  Importance  of  giving  timely 
Attention  to  the  Growih  of  Wood- 
lands, for  the  supply  of  Charcoal  for 
Metalurgioal  Uses.  By  Fuaxkux  B. 
Hough.  Flarrisburgh,  1881.  8vo.  pp. 
14.  (A  Paper  read  before  the  U.  S. 
AFsociation  of  Charcoal  Iron  Work- 
ers, at  Harrisburgh,  Pa.,  Oct.  21,  *80.) 

The  Elements  of  Forestry.  De- 
signed to  afford  information  concern- 
ing the  Planting  and  Care  of  Forest 
Trees  for  Ornament  or  Profit,  and 
giving  suggestions  upon  the  care  of 
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Woodlands,  with  the  view  of  secur- 
ing the  greatest  Benefit  for  the  long- 
est Time.  Particularly  adapted  to  the 
wants  and  conditions  of  the  United 
States.  Bv  Fuaxklik  B.  FIough,  Ph. 
D.,  Chief  of  Forestry  Division,  U.  S. 
Department  of  Agriculture,  Member 
of  American  Philosophical  Society, 
eto.  Cincinnati,  1882.  Robert  Clarke 
&Co.    8vo.  pp.  381.     [Price,  $2] 

Forest-Tree  Culture.  By  Hon.  H. 
G.  JoLY.  (From  a  Paper  in  the 
Montreal  Horticultural  Society's  Re- 
port for  1 880. )     8vo.  pp.  12. 

The  Returns  of  Forest  Tree  Culture. 
By  Hon.  H.  G.  Joly.  (From  the  Re- 
port for  1882,  of  the  Montreal  Horti- 
cultural and  Fruit  Growers'  Associa- 
tion.)   8vo.  pp.  H. 

La  Agricultura  y  los  Montes  de  los 
Estados  Unidos  por  D.  Jose  Jori)an.\ 
y  MoRERA.  [Agriculture  and  For- 
estry of  the  United  States.  By  Mr. 
J.  'lordana.]  Published  by  order  of 
the  Minister  of  Ajiriculture.  Madrid, 
KSSO.    8vo.  pp.  378. 

Tree-Planting,  Forestry  in  Europe, 
and  other  Papers.  By  B.  G.  Nok- 
THRop,  Sec.  of  Connecticut  Board  of 
Education.  New  Haven,  1880.  8vo. 
PI).  124. 

Insects  injurious  to  Forest  and 
Sh«Kle Trees.  By  A.  S.  Packard,  .Jr., 
M.  D  Washington,  1S81.  pp.  275. 
(Bulletin:  Department  of  Interior: 
Entomological   Commission,  No.  7.) 

Notes  on  the  Native  Trees  of  the 
Lower  Wabash  and  White- River 
Valleys,  in  Illinois  and  Indiana.  By 
Robert  Ridgeway.  1882.  pp.  49  to 
^;^.  (From  the  Proceedings  of  U.  S. 
National  Museum.) 

Ornamental  Trees  for  Massachu- 
setts Plantations.  By  Johx  Kobix- 
.'^'N'.  of  the  Arnold  Arboretum.  Read 
at  the  Winter  Meeting  of  the  State 
Board  of  Agriculture,  Dec.  1880. 
Boston.  1881.     8vo,  pp.43. 

^  A  Catalogue  of  the  Forest  Trees  of 
North  Americ^i.  By  CHARr.KS  S.  Sar- 
6FAT.  Arnold,  Professor  of  Arbori- 
cilture  in  Harvard  College.  Special 
Agent,  Tenth  Census.  Washington, 
18S().  8vo.  pp  93.  (Dep.  of  Interior, 
Tenth  Census:  7-164.) 


Forestry  Bulletins  of  the  Tenth 
D.  S.  Census,  1880.  Prepared  under 
the  direction  of  Prof.  C.  S.  S.^rgext, 
Special  Agent  in  Charge.  These  are 
quarto  sheets,  and  (except  17  and  18) 
with  maps  of  States,  colored  to  rep- 
resent the  area,  and  to  some  extent 
the  kind  of  Trees  remaining,  and 
the  amount  that  has  been  cut  away. 
VV'e  have  seen  but  the  following: 

No.  1,  Texas;  2,  Florida;  3,  Ala- 
bama; 4,  Mississippi ;  5.  Minnesota; 
6,  Michigan  ;  (Upper  and  Lower 
Peninsulas  on  separate  maps);  7, 
Wisconsin;  8,  North  Carolina;  9, 
Louisiana;  10,  Georgia;  11,  Pennsyl- 
vania; 12,  Arkansas;  13,  California; 
14,  South  Carolina;  15,  Maine;  If), 
New  Hampshire;  17,  Statistics  of  the 
Lumbering  Industry  of  the  United 
States,  for  the  year  ending  May  31, 
1880;  18,  Fuel-value  of  some  of  the 
more  important  Woods  of  the  United 
States;  19,  California;  20,  Oregon; 
21,  Washington  Ter. 

Annual  Report  of  the  Director  of 
the  Arnold  Arboretum  to  the  Presi- 
dent and  Fellows  of  Harvard  College, 
for  l879-'cS0.  Cambridge,  1881.  8vo. 
pp.  7.     (With  a  map.) 

On  the  Growth  of  certain  Califor- 
nia Forest  Trees  and  the  Meteorolog- 
ical Inferences  suggested  thereby. 
By  Robert  C.  Stkakns,  Ph.  D.  8vo. 
pp.  8.  (Read  before  the  .American 
Forestry  Association,  Cincinnati 
Meeting,  April,  1882.) 


Forest  and  Fru 
toba.     By  .1.  W. 
sul  at  Winnipeg, 
fore    the   Board 
Manitoba,  Angus 
from  the  Report 
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THE  ASH.* 

By.  MR.  ARTHUR  BRYANT,  Pbikcbton,  III. 

AMONG  the  useful  trees  indigenous  in  tlie  United 
States  and  the  Dominion  of  Canada,  the  different 
species  of  Ash  hold  a  prominent  place.  In  an  article  in  the 
American  Cydopcediay  the  writer  asserts  that  more  than  thirty 
species  are  found  east  of  the  Mississippi.  Loudon,  on  the 
other  hand,  gives  it  as  his  opinion  that  all'the  American  Ashes 
are  only  variations  of  a  single  species.  Our  best  botanists, 
however,  recognize  six  species  east  of  the  Rocky  Mountains. 
Of  these,  the  White  Ash  f  is  undoubtedly  the  most  important 
and  valuable.  There  is,  in  fact,  no  other  of  our  native  trees 
which  could  supply  its  place,  in  the  manufacture  of  farming 
implements,  or  for  all  purposes  where  lightness,  strength,  and 
elasticity  are  required. 

When  full  grown,  the  White  Ash  is  one  of  the  largest  trees 
of  our  forests,  but  a  cold  climate  seems  to  bo  necessary  to  its 
fall  development.  I  remember  trees  of  the  primitive  forest 
growth  on  the  hills  of  Western  Massachusetts  three  feet  in 
diameter,  with  a  straight  shaft  forty  feet  or  more  to  the 
branches.  The  largest  Ash  I  ever  saw  was  one  near  my  native 
place,  which  was  felled  more  than  fifty  years  since  for  the 

*  Read  at  the  Montreal  Meeting  of  the  American  Forestry  Congress. 
\Fraximis  Americana  of  Michaux,  or  F,  acuminata^  of  l4imarck.     The  lat- 
ter name  is  generally  preferred. 
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manufacture  of  scythe  snathes.     It  was  fully  five  feet  in  di- 
ameter, and  perfectly  sound. 

In  a  soil  and  climate  which  suit  it,  the  White  Ash  is  of 
rapid  growth.  A  cool,  deep,  moist  soil  is  most  congenial.  It 
will  not  thrive  in  very  poor  soils,  or  such  as  sandy  or  gravelly 
and  very  dry.  Trees  which  have  grown  most  rapidly  aftbrd 
the  best  timber;  that  taken  from  stunted,  slow-growing  trees 
is  comparatively  weak  and  brittle.  I  have  been  informed  that 
in  Southern  Kansfts,  the  White  Ash  is  small,  crooked,  and  of 
no  value  except  for  fuel. 

Like  all  American  species,  the  White  Ash  is  deciduous,  the 
majority  of  trees,  as  far  as  my  observation  extends,  producing 
no  seed.  There  is  reason  to  believe  that  most  of  the  seed 
gathered  and  sown  in  Illinois  and  Iowa  as  the  White  ^sh,  was 
that  of  the  Green  Ash.  The  latter  is  common  on  the  banks 
of  streams  in  the  West,  and  produces  seed  abundantly 
on  small  trees.  Any  one  ignorant  of  botany,  might  easily 
mistake  the  peed  for  that  of  the  White  Ash.  The  seed 
of  the  White  Ash  is  round,  without  margin,  the  wing  attached 
to  the  apex;  in  the  Green  Ash,  the  wing  is  continued  as  a 
margin  nearly  to  the  base  of  the  seed,  which  is  acute. 

The  seed  of  the  White  Ash  ripens  by  the  first  of  October. 
When  gathered,  it  should  not  be  allowed  to  become  dry.  It 
will  vegetate  with  the  greatest  certainty  if  grown  in  autumn. 
When  this  is  done,  it  should  be  thinly  covered  with  earth  ; 
and  to  prevent  washing  out  by  heavy  rains,  should  be  covered 
with  leaves  or  straw,  to  be  taken  ofi'in  spring.  If  to  be  sown 
in  spring,  the  seed  should  be  mixed  with  damp  sand  to  pre- 
vent drying.     It  will  not  come  up  if  sown  dry  in  spring. 

Few  trees  bear  transplanting  better  than  the  White  Ash. 
The  only  insect  I  have  ever  known  to  attack  it  is  the  May 
beetle,  which,  when  very  numerous,  sometimes  strips  it  of  its 
leaves.  It  does  not  grow  so  rapidly  as  the  Green  Ash  for  the 
first  two  or  three  years  from  the  seed. 

In  planting  the  Ash  with  a  view  to  the  production  of  tim- 
ber, it'is  necessary  to  grow  the  tree  thickly  while  young,  that 
they  may  be  drawn  up,  with  a  clear  straight  stem,  without 
large  side  branches.  When  of  proper  size,  the  trees  may  be 
taken  from  the  seed-bed  and  planted  in  rows  four  feet  apart 
and  two  feet  apart  in  the  rows.    When  transplanted,  the  trees 
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should  be  trimmed  to  a  single  straight  stem,  and  as  they  grow, 
it  will  be  proper  to  see  that  they  do  not  fork,  and  shorten  or 
remove  any  side  branches  that  take  too  much  from  the  growth 
of  the  main  stem.  Trees  set  at  the  specified  distance  will 
probably  not  need  thinning  till  they  are  large  enough  for  hoop- 
poles.  The  thinning  must  be  continued  as  the  growth  of  the 
trees  requires  it.  From  three  hundred  to  four  hundred  trees 
are  probably  as  many  as  can  be  grown  to  maturity  upon  an 
acre.  Whatever  rules  may  be  given  in  relation  to  forest  cult- 
ure, the  exercise  of  judgment  and  common  sense  is  absolutely 
necessary,  and  must  be  employed  in  varying  the  practice  to 
meet  the  circumstances  of  the  case. 

The  Blue  Ash  {Fraxinus  quadrangxdata)  is  rarely,  if  ever, 
found  east  of  the  Alleghanies.  In  the  valley  of  the  Mississippi 
it  grows  principally  upon  alluvial  lands.  It  seems  to  prefer 
the  richest  soil.  It  is  common  in  the  neighborhood  of  the 
Illinois  River,  as  far  north  as  Bureau  county,  beyond  which 
it  becomes  rare.  It  is  a  large  tree,  reaching  the  height  of 
seventy  feet  or  more.  It  is  easily  distinguished  from  other 
species  by  the  quadrangular  shape  of  the  young  shoots.  The 
bark  on  old  trees  is  not  furrowed  like  that  of  the  White  Ash. 

The  wood  of  the  Blue  Ash  is  not  inferior  to  that  of  any 
otlier  species,  in  the  qualities  which  characterize  the  genus, 
and  possesses  the  advantage  of  greater  durability.  It  is  ex- 
tensively employed  where  it  grows  for  the  same  purposes  as 
the  White  Ash. 

As  the  Blue  Ash  belongs  naturally  to  a  more  southern  cli- 
mate than  the  White  Ash,  its  cultivation  may  be  rectmimended 
in  preference  to  the  latter  south  of  the  fortieth  degree  of 
latitude.  It  may  probably  be  successfully  planted  north  of  its- 
native  localities  where  the  soil  is  fertile.  It  is  propagated  in. 
the  same  manner  as  the  White  Ash. 

The  Black  Ash  {F,  sambacifolia)  is  sometimes  sixty  or 
seventy  feet  high,  and  two  feet  in  diameter.  It  is  found  in  the 
same  latitudes  as  the  White  Ash,  but  usually  in  ^wetter  soilsy 
whence  it  is  often  called  Swamp  Ash,  and  Water  Ash.  It 
will  nevertheless  thrive  in  soils  that  suit  the  White  Ash.  The 
wood  is  very  elastic,  and  divides  easily  into  thin  strips,  which 
are  used  for  coarse  basket  work,  and  for  the  hoops  of  flour,, 
salt,  and  fruit  barrels.    For  the  latter  purpose,  it  is  the  moat 
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economical  wood  that  can  be  procured,  and  it  is,  perhaps,  the 
most  important  use  to  which  it  can  be  applied.  It  decays 
speedily  when  exposed  to  the  changes  of  dryness  and  moist- 
ure.    The  ashes  are  extremely  rich  in  alkali. 

The  Black  Ash  may  be  planted  upon  grounds  that  are  too 
wet  to  produce  other  valuable  kinds  of  timber.  Its  uses  are 
important,  though  less  varied  than  those  of  other  species  of 
Ash.     It  is  propagated  like  the  White  Ash. 

The  Red  Ash  {F.  pubescena)  is  said  to  be  more  common  than 
any  other  species  in  Pennsylvania,  Maryland,  and  Virginia. 
Dr.  Gray  says  it  is  rare  west  of  the  Alleghanies.  I  have  never 
found  it  in  Illinois,  though  I  believe  it  exists  in  some  locali- 
ties. I  can  not  pretend  to  an  intimate  acquaintance  with  it, 
and  merely  give  the  testimony  of  others. 

The  Red  Ash  grows  in  soils  like  those  preferred  by  the 
White  Ash.  It  is  a  smaller  tree,  and,  as  Michaux  asserts,  of 
much  less  rapid  growth.  The  wood  is  said  to  be  less  valuable 
than  of  the  White  Ash,  although  it  possesses  similar  qualities 
and  is  employed  for  ^similar  purposes.  It  is  probably  better 
suited  to  the  countries  where  it  is  most  common  than  the 
White  Ash.  According  to  Dr.  Gray,  this  species  passes  by 
gradations  into  the  Green  Ash.  It  is  propagated  like  other 
species. 

The  Green  Ash  (F.  viruUi;)  is  a  small  tree,  seldom,  if  ever, 
reaching  the  middle  size.  It  is  found  mostly  on  the  banks 
of  rivers,  and  is  much  more  common  in  the  Western  States 
than  in  the  Eastern.  It  is  a  handsome  tree,  with  bright 
green,  glossy  leaves,  which  are  nearly  alike  on  both  sides. 
It  grows  much  more  rapidly  than  other  species  of  Ash  for 
the  first  two  or  three  years  from  the  seed.  The  properties  of 
the  wood  lire  similar  to  those  of  the  White  Ash,  and  its  small 
size  is  the  great  objection  to  its  cultivation  for  timber.  The 
seed  germinates  readily  if  sown  dry  in  spring;  that  of  most 
other  kinds  of  Ash  will  not. 

The  Carolina  Water  Ash  {F.  platycarpa)  is  a  tree  of  small 
size,  found  in  swamps  in  the  Southern  States,  but  does  not  ap- 
pear to  merit  notice  as  a  timber  tree. 
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CONDITIONS  OF  FOREST-GROWTH. 

By  BERN  H  A  RD  E.  FERNO W,  of  Slatinotox,  Pa. 
«  (Continued  from  page  77). 

YET  tree  growth,  as  well  as  all  other  vegetation,  is  confined 
in  locality.  Even  the  deepest,  freshest,  most  excellent 
soil  will  refuse  to  support  vegetation  above  the  line  of  eternal 
suow.  That  the  temperature  of  the  climate  generally  exerts 
great  influence  on  all  vegetation  may  be  inferred  from  the  ob- 
servation of  the  flora  of  diflerent  climates.  As  the  tempera- 
ture declines  from  the  equator  towards  the  pole,  and  from  the 
sea  level  towards  higher  elevation,  so  we  find  that  the  forest- 
growth  in  both  directions  shows  a  less  diversified  appearance 
and  species,  and  at  last  a  decline  in  the  number  of  indi- 
viduals. 

This  question  of  climatic  inflncnce  on  tree-growth,  becomes 
of  practical  interest,  when  the  possibility  for  existence  and 
prosperity  of  a  tree-species  under  certain  climatic  conditions 
is  to  be  ascertained,  for  the  purpose  of  introducing  new  species, 
and  it  becomes  necessary  to  determine,  whether  the  thriving 
of  a  species  depends  on  the  mean  yearly,  the  mean  summer 
or  winter  temperature,  or  on  the  extremes  of  temperature. 
The  solution  of  this  question  is  as  yet  possible,  only  on 
grounds  of  observation  in  regard  to  the  natural  distribution 
of  trees,  or  else  must  in  each  individual  case,  be  ascertained 
by  experiment. 

It  is  not  probable  that  the  mean  yearly  temperature  in- 
fluences the  growth  much,  as  may  be  inferred  from  the 
fact  that  localities  of  equal  mean  yearly  temperature  show 
a  very  difterent  influence  on  their  timber-growth. 

Whilst  in  Siberia,  the  Willow  grows  on  frozen  soil,  which 
thaws  for  a  few  summer  months,  the  St.  Gothard  Mountain, 
though  enjoying  a  higher  mean  temperature  than  the  locality 
referred  to  in  Siberia,  is  entirely  bare  of  all  vegetation.  It  is 
rather  more  probable  that  the  distribution  of  species  depends 
mainly  on  the  mean  temperature  of  the  summer,  or  better  on 
the  length  of  the  time  of  vegetation.  For  tender  species,  the 
line  of  distribution  will  no  doubt  be  determined  by  the  lowest 
extreme  of  winter  temperature,  which  may  cause  death  by 
frost    On  the  contrary,  extremes  of  summer  heat,  if  accom- 
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panied  by  sufficient  humidity  of  soil  and  atmosphere,  are  not 
opposed  to  the  cultivation  of  species,  which  in  their  natural 
occurrence  belong  to  northern  or  elevated  localities  with 
lower  temperatures. 

It  may  be  mentioned  here,  that  the  different  temperatures 
of  the  soil,  depending  greatly  on  its  color,  may  hasten  the  re- 
vival of  vegetation  in  spring,  and  thus  expose  the  young  buds 
to  late  frosts.  In  some  localities,  the  phenomenon  of  frosts 
rendering  tree  culture  hazardous,  is  due  to  a  rapid  evaporation 
of  the  moisture  of  the  soil  as  in  dells  and  vales,  and  on  heavy 
impervious  soils,  where  water  is  collecting  and  insuf&cient 
circulation  of  air  impedes  its  speedy  removal.  Plateaus  too, 
suffer  often  from  frosts,  when  plains,  with  the  same  mean 
yearly  temperature  are  left  intact. 

This  phenomenon  is  mainly  due  to  the  increased  radiation 
of  heat  during  the  night,  because  the  thinner  strata  of  air  in 
such  plateaus  offer  less  resistance  to  radiation. 

So  far,  we  have  considered  such  conditions  of  forest-growth 
as  are  in  the  majority  of  cases  given,  and  often  unchangeable ; 
we  have  to  accept  them  as  they  exist,  and  try  to  make  the  best  of 
them.  If  our  soil  is  a  dry  sand,  we  shall  not  be  able  in  most 
cases  to  adapt  it  to  ihe  cultivation  of  Elder  or  Ash ;  if  we 
live  so  far  north  that  the  period  of  vegetation  is  too  short  for 
the  prospering  of  the  Oak,  we  may  as  well  not  attempt  its  cul- 
tivation, and  80  on.  There  is  little  scope  for  changing  the 
conditions  of  soil,  air,  climate,  or  at  least  the  change  can  be 
effected  only  in  an  extended  period  of  time,  and  by  careful 
Forestry. 

But  here  a  condition  of  forest-growth  presents  itself,  which 
largely,  we  may  say  entirely,  lies  in  the  hands  of  the  forester; 
a  condition  which  he  is  able  to  create  and  to  control,  on  the 
understanding  of  which  a  successful  management  of  hispla^ita- 
tion  must  be  based  throughout.  In  fact  we  may  say  that  the 
most  important  criterion  in  forestal  operations,  is  formed*  by 
the  relation  of  the  forest-trees  towards  light  and  shade.  The 
condition,  created  by  the  existence  or  absence  of  the  proper 
amount  of  li<rht,  we  should  characterize  as  the  principal  one 
for  the  consideration  of  any  manager  of  forests.  We  do  not 
mean  here  to  discuss  the  physiological  influence  of  light,  on 
vegetation  in  general,  which  shows  itself  in  the  decomposition 
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of  the  carbonic  acfd  of  the  air,  thus  furnishing  the  means  of 
assimilation  of  the  carbon,  which  is  necessary  for  the  growth 
ofthe  plant,  its  coloring,  the  ripening  of  the  seed,  etc.;  but  the 
necessity  of  providing  in  the  forest,  a  proper  amount  of  light 
or  shade  according  to  the  wants  of  different  species  in  their 
different  ages. 

The  credit  of  having  drawn  the  attention  of  foresters  to 
the  Importance  of  this  relation  of  forest-trees  is  due  to  Dr.  G. 
Heyer,  now  Professor  of  Forestry  in  Munich,  the  exposition 
of  whose  theory  has  induced  a  better  comprehension,  and  a 
modification  of  existing  methods  of  management. 

It  is  a  known  fact,  that  the  higher  the*  organization  of  a 
plant,  the  more  light  is  needed  for  its  proper  growth,  with  few 
exceptions,  such  as  some  cryptogams  and  mosses,  which  re- 
qniro  direct  light.  Most  of  the  mosses  prosper  with  a  small 
amount  of  light  under  the  shade  of  trees,  and  disappear  when 
the  forest  in  its  more  advanced  age,  grows  thinner.  The  con- 
tradiction to  this  rule,  presented  by  the  vegetation  in  mount- 
ainous regions,  is  only  an  apparent  one,  because  there  the 
frequent  mists  replace  the  shade  of  forest  trees. 

The  most  highly  organized  plants  exist  in  that  part  of  the 
globe,  where  the  sunlight  is  most  intense,  and  the  farther  we 
go  from  the  equatc^r  towards  the  poles,  the  more  increases 
the  proportion  of  crj'ptogams  to  phanerogams. 

Now  the  quantity  of  sunlight  necessary  for  the  develop- 
ment of  the  most  highly  organized  plants,  the  cotyledonous, 
18  very  different  for  different  species  and  genera.  Many 
plants  of  this  group,  can  only  live  in  the  shade  of  forest-trees, 
like  the  Asperula  and  Monotropa,  and  disappear  with  the  re- 
moval of  the  forest.  So  do  the  forest-trees  themselves,  evince 
a  difference  of  requirements  with  regard  to  light  and  shade, 
and  on  these  different  requirements,  are  based  many  impor- 
tant forestal  operations. 

AH  forest-trees  may  be  classified  into  three  groups,  which, 
however,  gradually  run  into  each  other,  and  express  the  rela- 
tive position  of  each  species  with  regard  to  its  need  of  light 
or  shade.  We  may  call  these  groups  the  shade-loving,  shade- 
hearing,  and  light-needing.  Criteria  for  the  classification  of 
the  different  species  into  these  groups  are  given  in  the  appear- 
ance of  the  foliage,  its  greater  or  lesser  density,  in  the  capa- 
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city  of  overshadowed  branches  and  trunks^to  sustain  life  and 
to  withstand  the  shading  out  by  th(^  domineering  neighbors, 
and  in  the  power  of  young  seedlings  to  prosper  in  the  sha'de 
of  their  mother  trees. 

In  judging  of  the  foliage  of  a  species,  such  specimens  as 
have  grown  in  the  full  enjoyment  of  sunlight,  ought  not  to  be 
chosen  as  samples,  because  tliis  full  enjoyment  of  light,  tends 
to  enlarge  the  amount  of  foliage  and  so  to  form  a  denser 
crown ;  it  is  only  in  the  forest,  that  the  characteristic  appear- 
ance of  foliage  belonging  to  each  species  can  be  discerned. 

Those  species,  which  form  dense  crowns,  evidently  need 
less  light  than  those  with  higher  foliage,  for,  as  the  interior 
leaves  of  the  former  get  less  light,  and  yet  vegetate,  it  is  evi- 
dent that  they  need  less  for  their  existence.  Yet,  though 
some  species,  like  the  Fir,  are  so  tenacious,  that  for  sixty  or 
more  years,  they  will  preserve  life  under  the  dense  shade  of 
the  overshadowing  forest,  there  is  no  doubt  that  all  species, 
after  a  certain  period  of  life,  prosper  best  and  increase  in  the 
greatest  ratio  when  in  the  full  enjoyment  of  light,  because 
light  favors  the  production  of  a  large  number  of  leaves, 
which  in  their  turn  excite  greater  activity  in  the  processes  of 
life  or  growth  of  the  plant. 

This  eftect  of  the  sunlight  is  probably  not  so  mnch  due  to 
its  luminous  quality  as  to  its  temperature,  which  incites  evap- 
oration through  the  leaves  and  with  it  circulation  of  the  sap. 

It  is  natural  that  species  with  a  dense  foliage  i.e.,  with  a 
large  leaf-area,  tend  at  the  same  temperature,  to  evaporate 
more  water  than  those  with  lighter  foliage,  and,  therefore, 
draw  more  heavily  on  the  moisture  of  the  soil  than  the  latter, 
or  we  may  say  on  the  same  soil,  under  the  same  conditions, 
the  trees  with  light  foliage,  will  longer  withstand  the  drying 
effect  of  the  hot  sun,  than  those  with  dense  foliage.  This  in- 
fluence of  the  sun,  inducing  increased  evaporation,  tells  es- 
pecially in  young  plants,  where  the  roots  are  drawing  their 
supply  of  water  from  a  confined  area,  and  the  foliage  does  not 
stand  in  a  favorable  proportion  to  that  area.  In  this  period 
of  life  it  is  of  the  utmost  importance  to  the  forester  to  under- 
stand this  inter-relation  of  sunlight,  foliage,  and  humidity  of 
soil,  to  shape  his  operations  accordingly. 

The  writer  is  as  yet  not  sufficiently  conversant  with  the  re- 
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qoirements  in  that  respect  of  the  species,  which  forms  the 
forests  of  North  America,  to  be  able  to  attempt  the  establish- 
ment of  a  scale,  denoting  the  relative  capacity  of  the  species 
to  snstain  shade,  or  their  comparative  demand  for  light. 

In  Germany,  where  we  have  only  fifteen  or  sixteen  species, 
that  may  be  considered  worthy  of  notice  in  the  realm  of 
Forestry,  Dr.  ileyer  established  the  following  scale,  in  which 
the  first  three  or  four  species  named,  nre  those  that  demand 
in  their  youth  an  unprepared  soil,  shade  for  their  proper  de- 
velopments, the  others  in  their  sequence  are  placed  according 
to  their  capacity  of  sustaining  shade,  the  latter  absolutely  re- 
quiring direct  light  for  their  development. 

The  series  is : 

Spruce  (Abies  pectinaiaj  etc.) — Fir  (Pinics  abies  L.)  equiva- 
lent to  P.  balsamea. 

Beech  {Fagus  sylvatica  L.) — Finns  austriaca  {nigricans) — 
Chestnut  {Castanea  vesca) — Hornbeam  {Carpinus  beiulus). 

Ash  (Fraxinus  excelsior  L.) 

Oak  {Qaercus  robur),  practically  only  one  species  in  Qer- 
mftny  against  fourteen  in  the  United  States. 

Maple  (Acer  campestre  and  ^ .  pseudo-platanus) — Alder  {Alnus 
gluiinosa  and  A,  incana). 

White  Pine  {Pinus  strobus). 

Common  Pine  (Pinus  sylvestris). 

Elm  (Vlmus  campestris). 

Birch  (Beiulaalba) — Aspen  (Populustremula) — Larch  {Larix 
Europaea).  The  first  tree  (in  Germany  in  unprepared  forest 
soil)  can  not  be  forwarded  without  the  protection  of  nurse- 
trees.  In  nurseries,  and  where  the  preparation  of  soil  favors 
a  stronger  development  of  the  roots,  and  the  capacity  of  the 
soil  to  absorb  moisture  from  the  air  is  heightened,  plantations 
prosper  without  shade ;  so  they  sometimes  succeed  in  mount- 
ainous regions  with  frequent  mists  and  cloudy  sky,  yet,  ac- 
cording to  good  authorities,  nine  out  of  ten  plantations  fail 
even  there. 

The  fact  that  oti  a  loose  and  sufficiently  "fresh"  soil  the 
young  growth  of  these  species  makes  less  demand  on  the 
shady  protection  of  their  nurses  than  in  drier  localities,  con- 
firms only  this  theory  of  the  correlation  of  light,  vegetation, 
aad  humidity  of  soil. 
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The  Hornbeam,  Ash,  and  Oak,  and  here  we  may  add  the 
American  Chestnut,  will  go  to  seed  under  the  overshadowing 
mother  trees,  but  soon  the  vitality  of  the  young  plants  will  be 
impaired,  and  if  with  their  increasing  growth,  the  supply  of 
light  is  not  granted  in  proportion — they  weaken  and  die. 
Here  again  a  humid  soil  will  help  to  sustain  life  longer,  by 
producing  a  larger  amount  of  leaves,  t.€.,  increasing  the  area 
for  evaporation. 

The  species  named  towards  the  end  of  the, list,  demand  at  an 
increasing  ratio  the  influence  of  direct  light  for  their  develop- 
ment, the  Larch  above  all,  finding  it  almost  impossible  to  ex- 
ist, where  it  is  shut  out  from  a  perfect  enjoyment  of  light. 

That  the  American  forest-trees  make  in  this  particular  case 
an  exception,  no  body  will  maintain,  and  there  is  no  doubt 
that  they  can  be  similarly  grouped  as  to  their  relation  to- 
wards light  and  shade. 

May  we  not  here  perhaps  find  a  clue  to  the  change  of 
species  or  rotation,  in  the  agricultural  sense  of  the  word, 
which  has  been  observed  in  this  country?  Is  it  not  the 
human  hand  which  has  produced  indirectly  this  change,  by 
destroying  the  conditions  propitious  for  the  one  species,  and 
favoring  those  necessary  for  another,  by  removing  the  shade 
of  nurses,  which  the  existing  species  needed  for  its  youthful 
life  and  thus  creating  a  growth  of  species  that  are  more  able 
to  develop  under  the  direct  rays  of  the  sun?  Has  not  per- 
haps the  indiscriminate  denudation,  giving  access  to  the 
scorching  sun  and  drying  winds,  reduced  the  humidity  of 
tl)e  soil,  so  far  as  to  exclude  the  existing  species  from  satisi'ying 
its  greater  demand  for  moisture  ? 

In  changing  other  conditions  of  growth  to  such  alternations 
of  species  are  natural :  Removing  the  valuable  timber  before 
the  seed  was  dropped,  will  invariably  give  preponderance  to 
the  quick-growing  mostly  less  valuable  kinds,  which  bear  seed 
every  year,  and  whose  light  seeds  are  carried  over  large  dis-* 
tances  by  winds,  insects,  etc. 

We  will  not  dwell  on  this  theme,  which  has  so  unfortu- 
nately drawn  the  attention  of  the  cis-atlantic  foresters  in 
the  wrong  direction,  and  only  once  more  lay  stress  on  the  con- 
sideration, that  no  chemical  condition  but  the  physical  condi- 
tions of  forest-growth  are  underlying  the  noted  alternations 
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of  species;  species,  that  with  regard  to  climate  and  soil,  are 
more  easily  accomodated,  such  as  produce  more  aud  easily 
dispersed  seed  will  conquer  the  captious  ones,  and  those  with 
heavy  seed  aud  deep- rooting  kinds  w^ill  maintain  existence  in 
regions  where  continuous  drouths  would  kill  the  shallow- 
rooted  ones  in  their  youth ;  species  that  require  a  long  du- 
ration of  the  vegetation  period,  will  recede  or  be  overpowered 
by  the  quick-growing  ones;  species  of  slow  growth  may  be 
crowded  out  when  quick-growing  ones  find  otherwise  favora- 
ble conditions.  Territories  which  offer  favorable  conditions 
to  only  one  or  a  few  species,  will  present  pure  forests  (of  one 
or  nearly  one  kind  only),  whilst  more  diversified  conditions, 
will  through  centuries  show  a  varied  appearance  of  forest;  in 
the  end  perhaps,  however,  the  shade-enduring,  long-lived, 
heavy-seeded  ones  will  domineer.  In  forests  where  the 
shade-loving  species,  such  as  Beech  and  Spruce,  have  ac- 
quired absolute  sovereignity,  in  consequence  of  human  man- 
agement (absolute  clearing),  the  light-foliaged  and  light-seeded 
kinds  will  gain  ground.  In  short,  these  appearances  and 
changes  are  the  result  of  that  continuous  struggle  for  exist- 
ence, which  pervades  all  nature,  and  is  modified  in  many 
ways  by  the  hand  of  man. 

I  know  that  I  have  incompletely,  and  in  a  general  way, 
pointed  out  some  of  the  more  important  conditions,  which 
underlie  the  growth  of  pur  forests.  I  have  done  so  without 
any  attempt  to  exhaust  the  theme  in  any  particular,  but  have 
merely  endeavored  to  draw  your  attention  to  the  fact,  that  the 
whole  science  of  Forestry  is  built,  or,  in  the  case  of  this  con- 
tinent, is  to  be  built  upon  a  very  complicated  system  of  ele- 
mentary knowledge,  which  can  only  be  gathered  by  local  ob- 
servations, based  on  a  correct  understanding  of  the  physical 
forces  at  work. 

Though  there  are  many  minor  and  local  influences  condi- 
tioning forest-growth,  those  discussed  in  the  foregoing  re- 
marks may  be  considered  as  the  principal  and  determining 
ones,  and  without  tracing  step  by  step  the  deductions  possible 
irom  these  for  a  correct  management  of  forests,  we  confine 
ourselves  to  giving,  in  conclusion,  in  the  form  of  short  theses, 
soeh  rules  of  management  as  result  from  a  logical  considera- 
tion of  the  foregoing  expositions,  the  observation  of  which 
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will  at  least  insure  a  healthful  preservation  of  existing  and  a 
successful  growth  of  new  plantations. 

1.  The  principal  effort  of  the  forester  must  be  to  preserve 
and  increase  the  "  soil-bonity  "  as  defined  in  the  foregoing  pa- 
per, since  upon  it  depends  the  productivity  of  the  forest. 

2.  The  measures  to  be  adopted  for  this  purpose  are  not 
much  to  be  sought  in  direct  operations  on  the  soil,  but  mainly 
in  certain  considerations  in  the  selection  of  species,  methods 
of  management,  terms  of  rotation,  interlucation,  methods  of 
reproduction,  and  in  the  general  care  of  the  forests. 

3.  Only  such  species  should  form  the  predominant  part  of 
the  forest,  as  are  able  to  preserve  the  '*  soil-bonity."  These 
are  the  shade-enduring  and  the  evergreen. 

4.  Where  an  increase  of  depth  loosens  and  humidity  is  es- 
pecially needed,  it  is  essential  that  such  species  should  be  cul- 
tivated, as  through  a  plentiful  fall  of  leaves,  favor  the  forma- 
tion of  humus,  and  by  the  density  of  their  crowns,  keep  out 
the  two  enemies  of  humification ;  sun  and  wind. 

5.  If  for  a  length  of  time  one  species  alone  is  to  be  culti- 
vated, it  must  be  one  with  a  dense  foliage.  Xight  foliaged 
ones  can  only  be  allowed  where  nature  has  provided  in  some 
other  way  for  the  conservation  of  the  "  soil-bonity,'^  because 
they  not  only  furnish  too  little  material  for  humification,  but 
impede  the  latter  by  giving  sun  and  wind  access  to  the  soil, 
thus  drying  it  up  and  impoverishing  it. 

6.  Mixed  forests  afford  greater  security  against  damages  by 
wind,  fire,  frost,  snow,  diseases,  besides  yielding  a  large 
amount  of  wood.  In  these  the  predominent  species  must  be 
one  of  the  shade-loving  or  enduring,  densely-foliaged,  which 
protect  the  soil.  The  light-needing,  thinly-foliaged  species 
are  only  to  be  mixed  in  by  single  individuals,  and  not  in 
groups,  and  must  be  quicker  growing  or  have  an  advantage 
in  age  or  height. 

7.  Two  or  more  shade-enduring  kinds  can  only  be  mixed, 
if  they  are  equally  quick  growing. 

8.  In  growths  which  in  later  years  become  less  dense,  any 
underbrush  is  favorable  as  protection^against  sun  and  wind  ; 
the  cultivation  of  such  artificially  may  be  advisable  from 
financial  considerations,  though  it  may  not  be  justified. 

9.  The  distance  of  the  plants  in  new  plantations  ought  not 
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to  be  more  than  three  to  four  feet,  as  only  thus  a  sufiicient 
covering  of  the  soil  can  be  effected.  Besides  the  yield  of 
wood  per  acre,  stands  in  direct  proportion  to  the  density  of 
growth,  U.,  the  number  of  plants  per  acre. 

10.  Of  all  methods  of  management  the  timber-forests  with 
natural  reproduction  from  seed-trees,  is  best  calculated  to 
maintain  the  vigor  of  the  soil,  for  shade-enduring  species,  if 
the  cutting  is  done  with  necessary  prudence,  so  that  the  soil 
is  exposed  as  little  as  possible.  ISText  to  this  method  comes 
absolute  clearing,  with  immediate  artificial  re-seeding  or  re- 
planting. This  is  almost  the  only  method  advisable  for  light- 
foliaged  trees. 

11.  Short  terms  of  rotation  remove  the  protection  oftener 
from  the  soil ;  long  ones  carry  the  danger  of  soil  impoverish- 
ment, owing  to  the  natural  thinning  out  of  most  species  in 
later  stages  of  growth. 

12.  For  interlucation  the  principal  rule  is  never  to  de- 
prive any  portion  of  the  soil  of  the  protecting  cover  of  the 
crowns ;  it  is  best  to  confine  the  thinning-out  to  the  over- 
shadowed dying  trees. 


BEMINISCENCES  OF  FOREIGN  TRAVEL.— (No.  2.) 

By  the  Editor  of  the  American  Journal  of  Forestry.      . 

ARRIVING  at  Christiansand  in  Norway,  on  the  morning 
of  the  second  day  from  Leith,  we  dropped  anchor,  for 
an  hour  or  two,  but  there  was  not  enough  delay  for  visiting 
the  town  or  its  suburbs.  The  coast  as  first  seen,  was  nothing 
but  a  line  of  bleak  and  barren  rooks ;  but  in  passing  in  among 
the  islands,  now  and  then  a  green  valley  appeared  in  view, 
and  the  few  settlements  on  the  coast  appeared  to  be  depend- 
ent upon  the  fisheries  for  their  support.  It  is  a  voyage  of 
about  twenty-four  hours  from  hence  to  Copenhagen,  across 
the  "Skagerak."  The  sea  was  calm,  the  sky  serene,  and  as  the 
shores  went  down  below  the  horizon,  there  was  nothing  else 
in  view  excepting  the  sails  of  vessels,  or  the  line  of  smoke 
fron^  some  passing  steamer.  Of  these  there  were  seldom  less 
than  thirty,  sometimes  many  more  within  sight.  The  next 
morning,  after  passing  vdthin  view  of  many  farms  and  vil- 
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lages,  and  touching  at  Elsinore,  now  no  longer  the  toll-gate  of 
the  Baltic,  we  landed  at  Copenhagen,  late  on  a  Sunday  fore- 
noon. 

After  getting  settled  at  a  hotel,  and  visiting  the  Thorvals- 
den  Museum,  we  sought  another  place  having  a  stronger  at- 
traction, in  a  distant  part  of  the  town.  This  grew  out  of  the 
following  circumstance : 

In  lfc64,  the  writer  then  living  in  Albany,  N.  Y.,  and  in 
charge  of  a  public  office,  accidentally  met  with  a  young  man  in 
whom  he  came  to  take  a  deep  interest.  He  was  polite  and 
well  dressed,  with  an  intellectual  and  thoughtful  countenance, 
but  extremely  reserved,  and  slowly  sinking  with  consumption. 
This  cold  indifference  being  broken,  he  was  found  to  be  won- 
derfully well  informed,  quick  to  master  a  new  subject,  and 
gifted  with  a  talent  for  executing  with  rapidity  and  accuracy, 
almost  any  thing  he  undertook.  He  was  familiar  with  half  a 
dozen  languages,  had  seen  much  of  the  world — had  served  as* 
a  private  two  years  in  our  war,  with  every  vicissitude  of  bat- 
tle, prison-life  and  hospital,  and  had  since  his  discharge,  lived 
at  various  places  in  the  West.  Seeing  that  a  deep  anxiety 
was  one  day  preying  upon  him,  we  got  from  him  by  .close  in- 
quiry the  fact  that  he  was  penniless,  and  that  there  was  no 
prospects  before  him  but  the  alms-house  and  pauper's  grave. 
We  gave  him  employment  which  he  eagerly  accepted,  doing 
at  least  as  much  as  three  common  clerks;  but  at  length  he 
was  prostrated,  and  word  was  brought  that  he  was  dying. 
When  we  were  left  alone,  he  whispered  his  real  name,  and 
that  of  his  father,  to  whom  he  requested  us  to  write  when  he 
was  gone;  but  he  rallied  a  little,  and  lived  some  weeks  after- 
ward. In  this  interval,  he  related  n)any  incidents  of  his  life, 
the  faithful  record  of  which  would  be  stranger  than  romance. 
We  learned  more  from  his  papers,  which  were  sent  to  his 
father,  a  Danish  Naval  officer  in  Copenhagen,  from  whom  we 
received  lengthy  letters  completing  what  had  not  before  been 
known.  The  story  summed  up  is  this:  A  wonderful  pre- 
cocity from  infancy — an  intuitive  quickness  in  learning — a 
hungering  after  knowledge  that  nothing  could  satisfy,  and  in 
this  pursuit,  the  purchase  of  books  beyond  reason  or  prudence, 
incurring  debts,  which  finally  led  to  his  emigration,  while  still 
a  lad  of  fifteen  years. 
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It  was  this  family  that  we  sought,  and  from  the  father  and 
Bister  of  this  young  man,  we  received  such  a  welcome  as 
a  stranger  seldom  enjoys. 

There  is  a  School  of  Forestry  at  Copenhagen,  forming  one 
branch  of  the  "  Royal  Veterinary  and  Agricultural  High 
School."  The  first  school  of  the  kind  was  begun  at  Kiel,  in 
Holsteiu,  in  1785;  under  the  direction  of  Niemann,  and  was 
continued  till  his  death  in  1830.  The  German  language  was 
used,  and  the  German  methods  taught,  upon  the  precepts  laid 
down  by  Hartig,  and  Gotta,  and  other  leading  educators  in 
Forestry  of  that  period.  In  1832,  the  school  was  transferred 
to  Copenhagen,  and  annexed  to  the  Polytechnic  School  of 
that  city,  where  it  remained  until  transferred  to  its  present 
connection  in  1864. 

The  institution  lies  in  the  northern  border  of  the  city,  in 
the  middle  of  grounds  containing  groups  of  trees  arranged  by 
natural  orders,  and  tastefully  adorned  with  flowering  plants 
and  shrubs.  The  buildings  are  of  castellated  style,  and  there 
are  various  stables  and  out-buildings  used  for  other  purposes 
of  instruction.  It  has  a  good  library,  laboratories  and  collec- 
tion of  apparatus,  and  of  objects  in  Natural  History.  At  Char- 
lottenlund,  a  few  miles  distant,  but  easily  accessible,  is  another 
collection  of  trees,  upon  grounds  some  eleven  acres  in  extent, 
available  for  botanical  instruction,  as  well  as  much  used  as  a 
pleasure  resort.  The  course  of  instruction  extends  through 
four  or  five  years,  depending  upon  the  proficiency  of  the  stu^ 
dent,  and  of  these,  one  or  two  are  given  to  practical  work. 
The  course  is  free,  and  organized  upon  the  plan  of  the  Faculty 
of  Sciences  in  Paris. 

The  Forestry  Students  attend  the  instruction  of  about  ten 
professors,  and  in  Mathematics,  Chemistry,  Botany,  Natural 
History,  etc.,  it  is  alike  to  all.  After  passing  examinations, 
they  must  await  appointments,  of  which  during  the  last  "five 
years,  about  three  have  been  made  annually.  The  whole  at- 
tendance in  1879-80  was  294,  of  whom  the  Veterinary  Classes 
numbered  122 ;  Agriculture,  76 ;  Land-Surveying,  21 ;  Horti- 
cultare^  14;  Forestry,  44;  and  others  17.  These  numbers  were 
rather  above  the  average  of  previous  years. 

From  Copenhagen  we  went  by  Railway  to  Elsinore,  and  on 
the  way  passed  many  peat-bogs,  where  this  material  is  taken 
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out  in  great  abundance  for  fuel,  and  we  noticed  that  it  was 
used  instead  of  wood  or  coal  upon  the  locomotives. 

The  peat-bogs  of  Denmark  present  a  most  interesting  study 
in  Forestry,  from  the  evidences  that  they  afford,  of  the 
changes  that  have  taken  place  in  the  forests  since  the  time 
when  mun  first  inhabited  the  country.  In  the  older  portions, 
are  found  the  remains  of  Pine  trees,  showing  that  these  must 
have  formed  the  prevailing  timber,  and  with  them  the  stone 
implements  of  primeval  man.  At  a  later  period,  the  timber 
found  in  the  peat,  shows  that  Oak  must  have  been  once  the 
principal  forest  tree,  and  with  this,  we  find  implements  of 
bronze,  that  mark  a  more  advanced  stage  in  human  history. 
At  present,  neither  Pine  nor  Oak  are  found  native  in  the  for- 
ests, the  prevailing  species  being  Beech. 

A  carriage  ride  of  several  miles  from  Elsinore,  afforded  an 
opportunity  for  seeing  some  of  the  present  forests  of  the  coun- 
try, of  which  about  one  hundred  thousand  acres  are  under  the 
care  of  the  Forest  Administration.  The  percentage  of  forests 
in  Denmark,  is  less  than  three  and  a  half  of  the  whole  area, 
and  ranks  lower  than  any  other  country  in  Europe.  Its  colo- 
nies are  wholly  without  timber  resources  of  any  kind,  and  it 
must  depend  upon  other  countries  for  its  supplies.  Upon  the 
Peninsula  of  Jutland  thejre  are  extensive  dunes,  which  have 
in  part  been  planted,  but  we  did  not  find  it  convenient  to  visit 
them.  Half  a  day  of  delay  at  Elsinore  was  made  very  agree- 
able through  the  courtesy  of  Mr.  R.  L.  TJlstrop,  our  Vice-Con- 
sul,  with  whom  we  visited  the  Kronborg  Castle,  the  Park, 
and  other  places  of  interest. 

Crossing  to  Helsingborg  in  Sweden,  we  took  the  train  next 
morning  for  Christiania  in  Norway,  by  the  somewhat  circuit- 
ous route  of  Hesselholm,  Nassjo,  Jonkoping,  and  Laxa.  The 
first  part  of  this  route  passes  near  extensive  coal  mines,  and 
through  a  wealthy  agricultural  district,  but  for  the  greater 
part  of  the  way  it  is  less  inviting  to  Agriculture,  and  there 
are  considerable  tracts  of  woodland  of  small  growth,  with 
numerous  lakes,  marshes,  and  tracts  of  broken  land. 

But  there  was  one  point  of  this  journey  of  special  interest. 
The  guide-book  mentioned  that  Kashult,  the  birth-place  of 
Linneas  was  near  the  railway,  and  that  a  view  could  be  had 
of  the  obelisk  erected  in  1866,  to  mark  the  place.    For  some 
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distance  before  coming  to  this  place,  the  road  was  bordered 
with  woodland;  but  soon  openings  began  to  appear,  and  then 
a  gentle  swell  of  land,  with  a  green  sloping  lawn,  a  cottage 
with  largo  trees  behind  it,  and  in  front,  there  stood  a  polished 
shaft  of  (lark-colored  granite,  surmounted  by  a  golden  star. 
The  vision  was  for  but  an  instant,  but  it  left  an  impression 
that  can  never  be  forgotten.  Here  the  great  Linneas  first  saw 
the  light  of  day  ;  and  we  fancied  him  as  an  infant,  wondering 
at  the  light  patches  of  purple  heather,  and  the  wild  flowers 
aroand  the  cottage  door,  or  listening  to  the  cricket  on 
the  hearth,  or  the  birds  that  nested  in  the  trees, — or 
leaning  from  his  mother's  arms  as  he  gazed  into  the  brook  at 
the  fishes,  and  the  animal  life  therein,  and  then  turning  with 
a  wondering  look  to  his  mother,  as  if  asking,  "  what  does  all 
ihk  mean  f  " 

This  journey,  with  the  delays  at  Nassjo  and  Jonkoping,  re- 
quires about  thirty-six  hours.  The  latter,  at  the  south  end  of 
Lake  Wetter,  is  a  city  of  some  13,000,  on  an  important  route 
of  navigation  across  the  country  much  traveled  in  summer. 
Here  is  an  immense  match-factory,  using  Poplar  wood,  and  a 
material  that  can  not  be  ignited  excepting  by  friction  upon  a 
chemically  prepared  surface  on  the  side  of  the  box.  They 
are  used  every-where  in  Europe,  and  are  particularly  com- 
mended among  Foresters,  from  the  security  they  afford 
against  accidental  forest-fires. 

At  Kongsvinger,  the  railway  enters  the  valley  of  the  Glom- 
men,  and  upon  a  lofty  eminence  stands  a  fortress,  now  dis- 
mantled, that  was  once  important  in  the  wars  between  Sweden 
and  Norway.  For  many  hours  we  watched  the  timber  fioat- 
ing  down  this  river,  which  has  a  cold  greenish  look,  and 
generally  a  rapid  current,  with  occasionally  a  cascade  of  con- 
siderable beauty.  The  timber  is  all  Pine  and  Spruce,  stripped 
of  its  bark,  and  mostly  cut  as  long  as  the  tree  will  allow.. 
It  is  generally  small,  as  compared  with  our  American  timber,. 
and  is  mostly  cut  up  into  lumber  on  arriving  at  Fredrikstad.. 
The  Glommen  rises  far  to  the  north,  toward  the  old  city  of 
Throndhjem,  where  anciently,  and  now  by  constitutional  re- 
quirement, the  Kings  of  Norway  are  crowned.  This  northern 
region,  getting  rain  and  warmth  from  the  Gulf  Stream,  is 
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milder  than  its  latitude  (63°  3(K)  would  indicate,  and  some  of 
the  best  timber  of  the  country  comes  down  this  stream. 
There  are  however  other  important  rivers  that  bring  down 
large  quantities  of  wood,  as  those  supplying  the  market  of 
Drammen,  and  other  ports. 

A  railroad  is  nearly  or  quite  completed  from  Throndhjem  to 
Sundswall  on  the  Gulf  of  Bothnia,  which  is  expected  to  di- 
vert much  of  the  timber  of  Northern  Sweden  to  the  former 
place. 

Upon  arriving  at  Christiania,  we  were  greatly  disappointed 
in  not  finding  Mr.  P.  C  Asbjornsen,  distinguished  alike  as  a 
writer  upon  the  Myths  and  Legends  of  the  North,  and  as  the 
author  of  various  works  upon  Forestry,  Peat,  and  the  Natural 
Sciences.  We  had  exchanged  letters,  documents  and  por- 
traits, and  it  was  with  ffreat  rejrret  that  we  learned  of  his  ab- 
sence.  At  the  Forest  Administration,  we  found  various  docu- 
ments previously  sent,  and  the  utmost  willingness  to  promote 
our  inquiries. 

There  is  no  School  of  Forestry  proper  in  Norway,  and  stu- 
dents resort  either  to  (/openhagen  or  to  Stockholm  for  an  edu- 
cation. Already  the  government  begins  to  feel  the  importance 
of  conservation,  and  the  maps  received  since  our  return,  show 
that  the  timber-covered  surface  is  by  no  means  so  great,  as 
has  been  supposed,  extensive  areas  being  wholly  barren,  and 
others  entirely  cleared.  There  have  been  lately  several  For- 
est Schools,  of  elementary  grade  established,  and  several  nur- 
series, where  young  plants  are  sold  at  cost.  In  the  mountain 
regions,  however,  from  where  the  Pine  and  Fir  timber  is 
brought,  there  is  not  much  restoration  going  on,  and  a  region 
ouce  cut  over  is  often  overrun  by  tires,  very  much  as  in  our 
o^v'n  country.  Having  finished  all  that  could  be  done,  short 
of  a  personal  visit  to  the  forests,  which  would  have  taken 
several  weeks  of  time,  and  after  visiting  the  places  of  most 
interest  at  the  Capital,  we  returned  by  the  way  we  came 
as   far   as  Laxa,  and  proceeded  from  thence  to   Stockholm. 
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THE  AMERICAN  FORESTRY  CONGRESS :— MON- 
TREAL MEETING. 

(Continued  from  page  68.; 

Proceedings  of  the  Third  Day. 

Forestry  Chambers,  Montreal,  Wednesday^  Aug,  23, 1882. 

UPOK"  assembling  at  half-past  nine  o'clock,  the  Hon. 
George  Bn^son,  from  the  Committee  appointed  the  day 
previous  to  report  upon  the  subject  of  Forest-Fires,  presented 
the  following : 

"This  Committee  recommends  the  following  measures : 

1.  The  reservation  of  all  Pine  and  Spruce  lands  unfit  for  settlement, 
for  lumbering  purposes  exclusively. 

2.  The  prohibition  of  the  burning  of  brush  by  settlers,  in  the  vicinity 
of  Fir  Trees,  during  the  months  of  May,  June,  September  and  October. 

3.  The  division  of  the  Timber  country  into  Districts,  and  the  appoint- 
ment of  a  sufficient  number  of  Police,  the  Superintendents  of  which 
force,  to  have  ample  magisterial  powers,  and  whose  duty  it  would  be  to 
detect  and  punish  offenders,  and  to  provide  for  the  extinguishment  of 
fires. 

4.  The  cost  of  maintenance  of  this  protective  force,  might  partially  be 
met  by  the  imposition  of  a  moderate  tax  on  the  parties  who,  owning  or 
leasing  large  areas  of  forest  property,  are  co-join tly  with  the  respective 
governments,  interested  in  its  preservation.** 

These  recommendations  were  approved  by  a  vote  of  the 
Congress. 

Mr.  B.  E^  Fernow,  from  the  Committee  appointed  to 
prepare  amendments  to  the  Constitution,  presented  the.  fol- 
lowing draft  of  a  new  Constitution,  which  was  read  and 
adopted : 

CONSTITUTION. 
Article  1.  This  Association  shall  be  known  as  the  Aheuigan  Forestry 

COXGRESS. 

Art.  2.  The  objects  of  this  Congress  shall  be  the  discussion  of  subjects 
relating  to  Tree-planting;  the  conservation,  management  and  renewal  of 
forests;  the  climatic  and  other  influences  that  affect  their  welfare;  the 
collection  of  forest  statistics,  and  the  advancement  of  educational,  legis- 
lative, or  other  measures  tending  'to  the  promotion  of  these  objects.  It 
shall  especially  endeavor  to  centralize  the  work  done  and  diffuse  the 
knowledge  gained. 

Art.  3.  Any  person  may  be  c-lected  a  member  of  this  Congress  upon  the 
recommendation  of  two  members,  and  the  payment  of  two  dollars.  Tjie 
annual  fee  shall  be  one  dollar. 
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Art.  4.  The  officers  of  this  Congress,  to  be  elected  at  the  annual  meet- 
ing, shall  bo  as  follows : — President,  First  Vice-President,  Second  Vice- 
President,  Recording  Secretary,  Corresponding  Secretary,  and  Treasurer. 

Art.  5.  The  President  shall  preside  at  all  meetings  of  the  Congress  in 
general  session,  and  deliver  an  annual  address  at  the  close  of  his  term. 

Art.  6.  The  Vice-Presidents,  Secretaries  and  Treasurer  shall  constitute 
an  Executive  Committee  for  the  transaction  of  such  business  as  may  be 
required  by  this  constitution  or  by  a  vote  of  the  Congress. 

Art.  7.  The  Recording  Secretary  shall  keep  a  record  of  the  Proceedings 
of  the  Congress,  and  shall  be  custodian  of  all  documents,  books  and  col- 
lections ordered  to  be  preserved. 

Art.  8.  The  Corresponding  Secretary  shall  conduct  the  correspondence 
of  the  Congress. 

Art.  9.  The  Treasurer  shall  have  charge  of  all  funds,  and  pay  out  the 
same  on  the  direction  of  the  Executive  Committee. 

Art.  10.  This  Congress,  at  any  regular  meeting,  or  its  Executive  Com- 
mittee in  the  intervals  between  its  meetings,  may  appoint  such  local  or 
special  committees  as  may  be  deemed  proper,  and  shall  define  their 
duties. 

Art.  11.  The  annual  meeting  of  the  Congress  shall  be  held  in  the 
month  of  August  or  September,  at  such  times  and  places  as  shall  be  de- 
termined by  a  vote  in  general  session. 

Art.  12.  At  the  close  of  each  annual  meeting,  there  shall  be  ah  election 
of  officers  for  the  ensuing  year,  and  they  shall  remain  in  office  until  others 
are  chosen.  In  cases  of  vacancies  occurring  in  the  intervals  between  the 
annual  meetings,  they  niay  be  filled  by  the  Executive  Committee  until 
others  be  selected.  In  case  of  absence  of  an  officer  at  a  regular  meeting, 
his  place  may  be  deemed  vacant. 

Art.  13.  The  officers  of  States,  Territories,  Provinces,  or  local  Forestry 
Associations,  or  their  Delegates,  or  the  Delegates  of  any  Government  may 
participate  in  the  proceedings  of  the  Congress,  as  Honorary  Members. 

Art.  14.  This  Constitution  may  be  amended  by  a  two-thirds  vote  of  the 
mem1>er8  present  at  any  annual  meeting. 

Mr.  D.  W.  Beadle  presented  the  following  draft  of  By-Laws, 
which  was  also  adopted  : 

BYLAWS. 

1.  Papers  or  abstracts  of  papers  to  be  read  roust  be  sent  two  weeks  be* 
fore  any  meeting,  for  classification,  to  the  Corresponding  Secretary. 

2.  The  following  classification  of  subjects  is  adopted  for  the  reading  of 
papers : 

Section  A.  Forest  Planting,  Forest  Management,  Forestry  Proper^ 
Preservation  of  Forests. 

SrO.  B.  Forest  Economy,  Technology  and  Statistics. 
Seo.  C.  Applied  Science  and  Climatology,  General  Topics. 

3.  Contributors  who  are  present  shall  have  the  preference  in  reading 
their  papers. 
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4.  Any  member  shall  be  entitled  to  the  privilege  of  using  any  books  or 
documents  not  of  record,  at  the  discretion  of  the  Recording  Secretary. 

An  election  was  then  held  for  officers  to  fill  vacancies  oc- 
casioned by  resignation,  and  l!he  following  persons  were 
chosen : 

Jlrst  Vice-Preesideni. — HoK.  H.  G.  Jolt,  of  Quebec. 
Second  Vice-President — Dr.  John  A.  Warder,  of  North  Bend,  O. 
Recording  Secretary. — Br.  Franklin  B.  Hough,  of  Lowville,  N.  Y. 
Corresponding  Secretary. — Mr.  William  Little,  of  Montreal. 
Treasurer. — Mr.  Joseph  S.  Fay,*  of  Holmes  Holl,  Mass. 

The  Executive  Committee  were  authorized  to  designate  the 
time  and  place  for  the  next  annual  meeting,  and  to  appoint  the 
Local  Committees,  and  make  such  other  arrangements  as 
might  be  necessary  lor  that  occasion. 

Upon  motion  of  Mr.  J.  S.  Ilicks,  the  following  Resolution 
was  adopted : 

"  Resolved,  That  the  Executive  Committee  appoint  Referees  to  prepare 
papers  upon  the  following  subjects,  and  send  them  to  the  Corresponding 
Secretary  like  other  papers  : 

1.  Legislation  in  relation  to  Forest  Fires. 

2.  Prevention  and  Control  of  Forest  Fires. 

3.  Management  of  Burned  Forests,  and  effect  upon  the  soil,  and  Forest 
Growth. 

4.  Distribution  of  the  White  Pine. 

5.  Technology  of  the  White  Pine. 

6.  Forest  Management  of  the  White  Pine." 

Mr.  Eleazer  Wright  presented  a  verbal  statement  concern- 
ing recent  measures  that  had  been  adopted,  and  that  were  in 
course  of  execution,  in  Middlesex  county,  Mass.,  in  Forest- 
tree  Planting. 

Upon  motion  of  Mr.  D.  W.  Beadle,  the  following  resolu- 
tion was  ado^ited : 

^^WhereaSf  Many  sections  of  our  country  nre  not  represented  in  the 
American  Forestry  Congress,  Therefore,  Resolved,  That  the  organization  of 
local  Forestry  Associations  be  encouraged  by  this  Congress,  and  that  our 
constitution  and  papers  be  sent  to  persons  interested  in  Forestry  in  these 
sections." 

Resolutions  were  then  passed,  returning  thanks  to  the  Hon. 
Mr.  Joly,  for  his  services  as  presiding  officer;  to  C.  E. 
Belle,  Crown  Land  Assent  of  Lower  Ottawa  Agency,  Quebec, 

(*)  Mr.  Fay  having  decUned  the  election  hy  reason  of  f  uU  occupation  in  other  affairs' 
the  £xeciitlve  Committee  has  since  filled  the  vacancy,  by  appointing  Dr.  Charlss 
MOHBf  of  Mobile,  Ala.,  as  Treasurer  lor  the  present  year. 
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for  the  display  of  a  fine  collection  of  the  woods  of  Canada; 
to  the  Ladies,  for  the  interest  manifested  by  them  in  the  work 
of  the  Congress ;  to  the  Geological  Survey  of  Canada,  for  the 
donation  of  a  nearly  complete  series  of  its  Maps  and  Reports; 
to  the  Montreal  Amateur  Athletic  Association,  for  the  tender 
of  the  use  of  their  Rooms  and  Library;  to  gentlemen  wto 
had  contributed  papers  for  the  meeting,  but  were  prevented 
from  attending;  to  the  authorities  of  Government,  who  had 
done  so  much  to  render  the  meeting  successful ;  to  the  Mayor 
of  Montreal,  and  the  citizens  generally,  for  the  interest  taken 
by  them  in  the  proceedings ;  to  the  Press ;  to  Railroad,  Steam- 
boat and  Telegraph  Lines  that  had  extended  facilities  to  the 
members ;  and  to  Mr.  James  Little,  for  earnest  and  persistent 
eflbrts  he  had  made,  from  an  early  period,  in  the  discussions 
which  had  largely  contributed  to  the  diffusion  of  knowledge 
upon  the  dangers  that  threatened  our  Timber-supplies,  and 
that  had  in  no  small  degree  tended  to  the  formation  of  public 
opinion,  that  now  finds  expression  in  the  efforts  of  the  Ameri- 
can Forestry  Congress.  Finally,  the  thanks  of  the  Congress 
were  in  the  most  especial  manner  expressed  to  Mr.  William 
Little,  Vice-President,  for  the  earnest,  energetic  and  efficient 
manner  in  which  he  had  by  his  personal  labors,  his  influence 
and  his  means,  secured  every  preparation  for  the  meeting  that 
could  be  foreseen,  and  that  had  rendered  it  a  complete  success. 

The  Congress  then  adjourned. 

The  following  papers  were  presented,  but  from  want  of 
time,  were  read  only  by  their  titles.  Nearly  all  of  them  were 
soon  afterward  printed  in  the  special  numbers  of  the  Montreal 
Herald^  mentioned  in  our  last  number: 

The  Introduction  of  Trees  and  Shrubs  at  the  Ontario  Experimental  Farm — 

Prof.  William  Brown,  Guelph,  Ont. 
A  few  Thoughts  on  the  necessity  for  a  certain  portion  of  each  Farm  being 

left  in  Forest J,  Beaufort  Hurlburt^  LL,D.,  Ottawa,  Ont. 

Forest  Economy  of  Canada Stewart  Thayyie,  Ottawa,  Ont. 

Experimental  Plantation  of  the  Eucalyptus,  near  Rome — 

Franklin  B.  Hough,  Ph.D.,  Lowville,  N.  Y. 
Lessons  to  be  learned  from  the  Forests  of  Western  Asia — 

Prof  H.  S.  Oshorn,  Oxford,  O. 
How  Farmers  may  grow  Forest  Trees  from  Seed — 

D.  W.  Beadle^  St.  CathariDes. 

Oaks  of  Hardin  County,  0 W,  F.  English,  Mount  Victory,  O, 

Timber  Trees  of  the  Black  Hills Robert  Douglass,  Waukegan,  111. 
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The  Coniferoas  Trees  of  the  United  Stiites  and  Canada — 

Dr,  Geo.  Vasey,  Botanist  of  Department  of  Agriculture,  Washington, 
B.C. 

Black-Locust  Growths Dr.  John  A.  Warder,  North  Bend,  Ohio. 

Ijarchmere,  a  Plantation  on  Drifting  Sands — 

Dr.  John  A.  Warder,  North  Bend,  Ohio. 

Claasification  of  Oaks Dr.  John  A.  Warder,  North  Bend,  Ohio. 

A  Western  Greeting James  T.  Allan,  Oraaha,  Neb. 

Forest-Tree  Plantation B.  F.  Peck. 

Trees,  Tree-Planting,  etc J.  A.  Mathewson,  Little  Metis,  Que. 

Timber-Culture  a  National  Necessity A  C.  Scofield,  Elgin,  IIL 

Rural  Improvenaent. B.  G.  Northrup,  Clinton,  Conn. 

Living  Fence-Posts.. William  H.  Ragon,  Clayton,  Indiana. 

Tjetterupon  Forestry UAilly,  Malvern,  Ark. 

Fungi  Injurious  to  Forest-Trees Bt/ron  D.  Halsted. 

Forests  in  connection  with  Water,  as  aids  to  Climatic  Amelioration — 

T.  T.  Lyon,  South  Haven,  Mich. 
Forests  of  the  United  States,  as  shown  by  the  Census  of  1880 — 

N.  H.  Eglesion,  Williamstown,  Mass. 

Forest-cultural  Survey,  etc General  William  Burns,  U.  S.  Army. 

Economic  Tree-planting;  How  jind  Where? B.  Gott,  Arkona,  Ont. 

The  Mills  of  West  Fork J.  Jcnkhis,  Winona,  O. 

Individual  eflfort  in  preserving  and  propagating  Trees — 

Dr.  Reginald  A.  D.  King,  Complon,  Que. 

Profitable  Forest-culture C  E.  Thome,  Springfield,  0. 

Canada's  Forests,  and  her  future  :is  a  Steel-producer — 

Edward  Haycock,  Ottawa,  Ont. 
Climatological  Range  and  Geographical  Distribution  of  Forests,  and  the 

Climates  favorable  to  them »/.  Beau/ort  Ilurlburt,  Z//.Z).,  Ottawa,  Ont. 

Plan  of  Instruction  in  an  American  School  of  Forestry — 

Prof.  Adolph  Leue,  Cincinnati,  Ohio. 
TheBelation  of  Forests  to  Agriculture — 

A.  G.  Humphrey,  M'.  D.,  Galesburg,  HI. 
On  the  Needs  of  Forestry E.  C.  McGilliavray,  Ottawa,  Ont. 

The  totnl  number  of  persons  who  registered  as  attending, 
^as  four  hundred  and  forty -five. 
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ON    THE    DISTRIBUTION  OF    THE    MORE   IMPOR- 
TANT FOREST  TREES  IN  THE  GULF  REGION. 

By  CHARLES  MOHR,  Mobile,  Ala. 

(Continaed  from  page  88.) 

The  Short-leaved^  Soft,  or  Yellow  Pine.     {Pinus  mitis,  Mx.) 

FROM  the  excellent  qualities  of  this  timber,  its  abundance, 
and  wide  distribution,  this  tree  should  rank  next  after 
the  Long-leaf  Pine.  It  extends  southward  as  a  strg^ggler  to 
lat.  30°,  in  the  Eastern  Gulf  States,  and  westward  to  the 
headwaters  of  the  Neechez  River,  in  Texas.  It  is  more  or 
less  associated  with  hard-wood  trees,  and  sparingly  with  the 
Loblolly  Pine.  It  forms  definite  forests  on  both  sides  of  the 
Mississippi,  which  are  important  outside  of  the  Long-leaved 
Pine  belts,  aflFording  a  valuable  and  often  abundant  timber 
supply.  In  mixed  forests  it  takes  a  prominent  place,  and 
there  attains  its  finest  size.  It  is  scattered  through  the  oak 
woods  of  the  table  lands  of  Northern  Alabama,  and  in  the 
broken  uplands  of  Mississippi  and  Northwestern  Louisiana. 

Upon  the  northern  extension  of  the  interior  drift-belt  of 
Alabama,  ending  in  Northeastern  Mississippi,  it  takes  almost 
exclusively  the  place  of  the  Long-leaved  Pine.  In  that  sec- 
tion its  forests  supply  the  demands  of  the  trade  along  the 
Memphis  and  Charleston  R.  R.,  with  an  estimated  area  of 
1,900  sq.  miles,  with  a  stand  computed  at  1,368,000,000  feet 
of  lumber.  The  average  yield  of  an  acre  does  not  exceed 
1,500  feet.  In  Central  Mississippi  a  belt  of  Short-leaved  Pine 
mixed  with  hard-wood  trees,  and  Loblolly  Pine  with  its  bound- 
aries more  or  less  vaguely  defined,  stretches  from  the  region 
of  mixed  growth  as  an  elongated  triangle,  to  Tippah,  near 
the  northern  limits  of  the  State. 

In  Eastern  Texas,  it  forms  a  more  strictly  defined  region, 
covering  about  9,000  square  miles,  and  estimated  at  26,093- 
000,000,  feet  and  producing,  in  1880,  26,000,000  feet  of  lumber. 

This  tree  is  spreading  rapidly,  within  its  limits;  and  suc- 
ceeds almo.st  entirely  the  original  deciduous  growth.  It  takes 
possession  of  old,  worn-out  fields,  soon  covering  them  with  a 
dense  and  luxuriant  growth     Yielding  no  resinous  products 
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it  18  not  exposed  to  the  ruin  caused  in  the  production  of  naval) 
stores. 

LMoUyy  or  Old-field  Pine;  Rosmary  Pine  {Pinus  taeda,  L). 
This  Pine  is  common  from  Eastern  Texas,  throughout  the 
Gulf  States.  It  is  only  there  that  it  can  be  said  to  form  a 
defined  timber-region. 

Adjoining  there,  the  Long-leaved  Pine  region,  extends 
west  to  the  Trinity  River;  south  to  the  prairies  of  the  coast 
and  north  to  lauitude  30^  Its  western  limit  is  found  on  an 
isolated  patch  of  forest  from  38  to  40  square  miles,  near  Bas- 
trop, Texas,  forming  the  last  representative  in  the  Southwest 
of  the  Pines  of  Eastern  North  America.  In  Alabama  it 
reaches  northward  to  the  valley  of  the  Tennessee  River,  and 
i}}  Mississippi  to  the  northern  limits  of  the  State.  This  tree 
attains  its  best  growth  in-the  lower  or  coast  Pine-belt  of  the 
Eastern  Gulf  States;  on  the  slopes  and  higher  banks  of  the 
streams  in  the  Pine-barren  region  having  a  more  retentive 
soil. 

Trees  from  four  to  five  feet  in  diameter,  and  the  trunk 
clear  of  limbs,  to  a  height  of  70  or  80  feet,  have  been  observed. 
Wherever  available  for  transportation,  such  giants  are  highly 
prized  for  masts.  It  is  of  rapid  growth  ;  its  wood  is  coarse- 
grained and  sappy  and  its  timber  is  of  inferior  quality  and 
quick  to  decay.  It  is  only  used  for  inside  work  and  inferior 
parposes. 

Yielding  resin  abundantly,  it  is  "boxed"  wherever  found, 
within  the  precincts  of  the  Turpentine-orchard.  In  this 
lower  Pine  region,  on  the  lands  of  better  quality,  it  forms  the 
larger  part  of  the  growth  after  the  removal  of  the  Long- 
leaved  Pine,  and  takes  possession  of  the  old  fields. 

The  Cuban,  Slashj  Swamp  or  Bastard  Pine  {Pinus  Cubcn- 
siSf  Ui-Pinus  Ellioiiii,  Engel).  This  fine  tree,  is  strictly  con- 
fined to  the  damp,  flat-woods  of  tlie  coast,  particularly  along 
the  borders  of  bogs,  and  in  the  shallow  swamps  bordering  the 
water-courses.  Westward  it  does  not  extend  beyond  th5  Tan- 
gipahoa River.  Its  western  limits  is  at  the  banks  of  Bogue 
Phalia,  in  EavStern  Louisiana.  It  is  most  common  eastward, 
and  is  the  principal  tree  of  the  flat-woods  of  Florida.  It  ex- 
ceeds in  size  the  Long-leaved  Pine,  and  trees  upon  tracts  fa- 
vorable to  its  growth,  are  generally  from  two^  to  three  feet 
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and  over  in  diameter,  with  a  height  of  100  feet  or  more.  As 
it  is  but  slightly  resinous  it  escapes  the  axe  of  the  turpentine- 
gatherers.  As  throughout  the  coast-plain,  it  takes  the  place 
of  the  Long-leaved  Pine  when  removed ;  it  can  be  said  to  be 
the  forest-tree  of  the  future  in  the  eastern  Gulf  region.  Large 
tracts  are  found  covered  with  this  second  growtli,  already  of 
size  for  lumber.  It  is  of  quicker  growth,  its  wood  is  of  a 
coarser  grain,  less  compact  and  somewhat  inferior  in  strength 
and  perhaps  also  in  durability,  to  that  of  the  Long-leaved 
Pine ;  it  furnishes,  however,  a  timber  which  serves  for  all  pur- 
poses in  lighter  constructions,  and  is  much  better  than  the 
Loblolly  Pine. 

At  the  saw-mills  in  Eastern  Florida  it  commands  the  same 
price  as  the  Yellow  Pine. 

Spnice-Pine  (Pinus  glabra).  This  tree  is  scarcely  im- 
portant for  lumber.  It  is  found  in  the  damp,  heavily  tim- 
bered bottoms  of  a  light  more  or  less  sandy  soil  lining  the 
streams  in  the  maritime  Pine  region  of  the  Eastern  Gulf 
States,  as  far  south  as  the  head  of  Mobile  Bay  and  Gainesville,  on 
the  lower  Pearl  Kiver,  in  Mississippi.  It  has  not  been  observed 
west  of  the  Amite  River,  and  finds  its  most  favored  home  in 
the  region  of  "  mixed  growth."  Trees  have  there  been  found, 
measuring  over  two  feet  in  diameter,  as  on  the  banks  of  the 
Chickaeawha,  in  Mississippi.  Its  northern  range  is  the  same 
as  that  of  the  Magnolia.  Its  timber  is  of  no  value,  being  of 
rapid  growth,  soft  and  rather  light  and  perishable. 

The  young  trees  are  employed  as  masts  and  spars,  for  the 
smaller  coasting  craft,  on  account  of  their  lightness  and  elas- 
ticity. 

Scrub  or  Mountain  Pine  (Pinus  inops).  This,  in  the  Gulf 
States,  is  confined  to  the  mountain  region  of  Alabama  and  its 
variety,  P.  inops  {var.  '^clausa"),  to  the  barren,  sandy  wastes 
lining  the  coasts  of  Western  Florida,  eastward  to  the  basin 
of  the  Perdido  River.  These  trees,  being  of  small  size,  and 
of  no'value,  deserve  no  further  mention. 

Of  other  coniferous  trees  the  following  are  found  within 
the  Gulf  States: 

The  Hemlock  {Tsuga    Canadeusis)^  is  found  in   the   Gulf 

^  Abies  Canadensis  of  Micliaux. 
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region  only  in  rocky  valleys,  and  gorges  opening  upon  llie 
valley  of  the  Gipsy  Fork  of  the  Warrior  River,  in  Winston 
county,  Alabama,  foUovving  that  stream  about  twenty  miles. 
It  seems  to  be  spreading,  and  its  seedlings  are  found  among 
the  second  growth  in  rocky  recesses.  Its  sappy  wood  is  not 
valued,  and  as  it  is  of  very  limited  amount,  it  can  only  sup- 
ply bark  to  the  local  tanneries. 

7 he  Cypress;  Black  Cypress;  Bed  Cypress;  Bald  Cypress; 
{Taxodium  distichum.)  This,  the  largest  of  our  conifers, 
and  one  of  the  most  useful  of  the  timber  trees,  is  found 
throughout  the  whole  extent  of  the  Gulf  region,  west- 
ward to  the  very  limits  of  arborescent  growth.  The  most 
extensive  and  finest  cypress  brakes  are  found  in  the  deep, 
gloomy  and  constantly  inundated  forest  swamps  lining  the 
rivers  in  the  alluvial  region  of  the  Lower  Mississippi  Valley 
and  in  the  delta  of  Mobile  River.  In  these  Cypress  swamps, 
the  trees  are  found  generally  from  three  to  five  feet  in  di- 
ameter, and  a  hundred  to  a  hundred  and  twenty  feet  in 
height;  but  much  larger  ones  are  found,  reaching  a  diame- 
ter from  eight  to  ten  feet  and  over.  Amongst  the  primeval 
growth,  trees  of  smaller  dimensions  are  not  seen.  It  is  only 
associated  with  the  mighty  Tupelo  {Nysa  uviflora),  rivaling  it 
in  height,  and  under  the  somber  shade,  excepting  the  Carolina 
Swamp  Ash  {Traxinus  platycaiya),  no  younger  tree  of  its  own 
or  of  any  other  kind  has  been  allowed  a  chance  in  the  struggle 
for  existence.  In  the  extensive  Cypress  brakes  which  cover 
the  shallow  lakes  and  swamps  in  the  upper  parts  of  the  Missis- 
sippi and  Yazoo  delta,  trees  from  three  feet  and  over  in  diam- 
eter can  be  counted  by  the  thousand. 

There,  they  are  mostly  inaccessible  by  ordinary  means,  and 
the  skill  of  the  engineer  and  a  vast  outlay  of  capital  are  re- 
quired to  make  these  enormous  timber  resources  available. 
The  demand  for  its  timber  on  account  of  its  resistance  to  at-  \ 
mospheric  influences,  its  compactness,  strength  and  facility  of  \ 
working,  is  constantly  increasing,  and,  in  the  localities  ea^y  of 
access,  that  permit  the  floating  of  logs  in  time  of  freshets,  the 
tree  is  rapidly  disappearing. 

In  the  delta  of  the  Mobile  River,  and  the  swamps  in  the  bot- 
toms of  the  Alabama  and  Tombigbee  Rivers,  the  amount  of 
Cypress  timber  standing  at  the  end  of  1880  has,  by  an  actual 
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count  of  the  trees,  been  ascertained  to  be  equal  to  sixty-six 
millions  of  feet  of  lumber,  of  which  about  fifty  per  cent  can  be 
regarded  as  of  first  quality.  There  it  can  truly  be  said,  that 
the  daj's  of  these  giants  of  the  forest  are  numbered.  The  age 
of  the  trees  of  average  size  from  three  and  a  half  to  four  feet 
varies  from  400  to  450  years. 

Its  timber  is  subject  to  a  defect,  in  being  what  is  called  bj' 
lumbermen  "  peggy,"  that  detracts  much  from  it«  value.  Dur- 
ing the  best  periods  of  its  growth,  the  interior  is  often  found 
perforated  by  numerous  oblong  holes,  with  rounded  and  per- 
fectly smooth  walls,  running  more  or  less  parallel  with  each 
other,  and  never  reaching  the  younger  wood.  They  are  often 
found  so  numerous  that  they  render  the  wood  almost  honey- 
combed, and,  by  coalescing  from  larger  cavities,  which  in  the 
upper  part  of  the  trunk,  if  accidentally  brought  to  the  outside, 
as  by  the  breaking  of  limbs  or  by  strokes  of  lightning,  admit 
the  water  and  lead  to  the  decay  of  the  best  part  of  the  tree. 

The  Cypress  in  the  shallow  sandy  swamps  of  the  smaller 
Pine-barren  streams,  and  less  subject  to  continual  overflow,  is 
of  a  slower  growth  and  a  more  compact  wood,  being  heavier 
than  water,  in  the  living  tree.  For  floating,  it  must  be  dead- 
ened, and  left  standing  for  a  season  or  two  before  being  filled. 

The  Black  or  Heavy  Cypress,  on  account  of  its  greater 
strength  and  durability  under  the  exposure  to  moisture,  is  much 
esteemed  for  heavy  constructions,  particularly  bridges,  acque- 
ducts,  and  other  places  exposed  to  dampness.  The  trees  of  this 
variety  are  rarely  found  exceeding  the  average  forest  tree  of 
larger  size.  The  smaller  trees  are  much  used  for  fence-posts, 
rail  road- ties,  and  various  under-ground  work.  The  manufac- 
ture of  Cypress  lumber  is  chiefly  carried  on  in  Vicksburg  and 
Greenville,  Miss.;  in  New  Orleans,  La.;  the  counties  of  Stock- 
ton and  Mobile,  in  Ala.;  and,  to  a  smaller  extent,  in  Apalachi- 
cola,  Fla. 

White  Ctdar:  ^^  Juniper  ^^  of  the  Gulf  States  {Chamcecyparis 
sphceroidea  spach;  Cupressees  thyoides^  L.)  This  interesting 
and  valuable  tree  is  chiefly  confined  to  the  coast  region  east  of 
the  Mississippi,  and  has  not  been  observed  in  Western  Louis- 
iana, nor  in  Texas.  It  is  found  abundantly  in  the  swamps  of 
the  lower  Alabama  and  Tombigbee  rivers,  which  are  submerged 
for  the  greater  part  of  the  year,  and,  in  the  deep,  inundated 
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Bwatnps  and  hammocks  of  the  Pine  barrens.    It  averages  about 
sixteen  inches  in  diameter,  with  a  height  from  seventy  to  eighty 
feet,  affording  a  lasting  supply  of  excellent  timber.    It  is  light,  \ 
soft,  fine-grained,  and  is  very  durable,  easily  worked,  and  ad- . 
mitting  of  a  good  finish.     It  is  particularly  valuable  for  the| 
finer  kinds  of  hollow-ware,  and  is  much  esteemed  for  ship- 
building and  shingles. 

The  Bed  Cedar  {Juniperus  Virginiand).  This  tree  is  found 
iK^attered  throughout  the  Gulf  region  to  the  valley  of  the  Col- 
orado River  in  Texas. 

It  generally  prefers  a  dry  rocky  calcareous  soil,  and  forms 
uvoods  of  more  or  less  extent  on  the  limestone  region  ridges 
of  the  interior.  On  the  hill  lands  in  the  limestone  rea^ion  it 
largely  succeeds  where  the  original  growth  is  cut  off,  forming 
dense  copses,  fit  only  for  posts  and  other  uses  ordinarily.  Its  \ 
timberisparticularly  valuable  on  account  of  its  durability  when  , 
exposed  to  moisture  and  the  attacks  of  insects.  Considerable 
quantities  of  fair  quality  are  found  in  Central  Alabama  and  in 
the  limestone  valleys  of  the  northern  part.  The  finest  quali- 
ties for  pencils  are  scarce,  and  are  only  found  in  the  swampy 
forests  bordering  the  larger  streams  in  Western  Florida,  as  on  t  he 
Chattahoochee  River.  The  large  tracts  once  covering  the  east- 
ern slope  of  the  valley  of  the  Brazos  have  disappeared. 

The  Western  Cedar  (Juniperus  occidentalism  var.  conjugens.) 
This  occurs  on  the  extreme  western  limits  of  the  eastern  North 
American  forest-region,  extending  from  the  valley  of  the  Col- 
orado in  Texas  throughout  the  western  part  of  the  State,  where 
it  is  confined  to  the  arid  rocky  limestone  ridges  of  the  table 
lands.  It  seldom  reaches  the  size  of  the  eastern  species,  rarely 
exceeds  twelve  or  fifteen  inches,  but  is  of  much  strength  and 
the  greatest  durability.  Its  timber  is  highly  prized  for  piling,  I 
posts,  etc.,  and  particularly  in  a  country  almost  devoid  of  a  | 
larger  useful  timber  growth. 

The  production  of  merchantable  Cypress  lumber  in  the  re- 
gion of  the  lower  Alabama  and  Tombigbee  rivers  during  the 
business  year  ending  September,  1882,  amounted  to  a  little 
over  twelve  millions  of  feet.  The  demand  for  better  qualities 
is  constantly  increasing,  and  prices  correspondingly  advance. 
At  present,  first-class  Cypress  lumber  sells  at  from  $20  to  $25 
per  M.  at  the  mills,  according  to  size. 
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The  manufacture  of  Cypress  shingles  has  of  late,  with  the  in- 
troduction of  improved  machinery,  greatly  increased.  The 
machine-maJle  shingles,  being  smooth  and  of  uniform  size,  are 
rapidly  superseding  those  made  by  hand.  A  great  saving  is 
effected  in  the  production  of  shingles  of  lower  grade  by  the  aid 
of  machinery  from  the  refuse  of  the  saw-mills,  which  was  for- 
merly wasted.  Such  shingles  find  a  ready  sale  at  $1.50  to  $1.75 
per  M.  for  the  roofing  ot  cheaper  and  merely  temporary  struc- 
tures. Those  of  prime  quality  command  from  $2.75  to  $3.00 
per  M.,  and  last  from  twenty  to  twenty-five  years.  During  the 
past  business  year,  over  twenty  miHions*of  Cypress  shingles 
M'ere  produced  at  the  mills,  and  in  the  yards  of  Mobile  and  of 
BaldAvin  county,  requiring  nearly  five  millions  of  cubic  feet  of 
lumber.  Of  these,  from  sixteen  to  eighteen  millions  were 
shipped  by  rail  to  the  interior  of  Alabama,  Mississippi  and 
Georgia,  and  to  Cincinnati,  Ohio;  about  two  and  a  half  mill- 
ions to  foreign  countries,  and  the  balance  to  domestic  ports. 
With  the  increasing  scarcity  of  the  timber  in  the  swamps  of  the 
lower  alluvial  region,  the  supply  is  drawn  from  the  less  exten- 
sive swamps  with  detached  Cypress  brakes  occurring  as  far 
north  as  the  central  part  of  the  State. 


THE  DUNES  OF  LAKE  MICHIGAN. 

By  V.  M.  SPALDING,  Actixo  Professor  of  Botany  in  this  University 

OF  MicuiuAN,  Ann  Arboh. 

ALONG  a  great  part  of  the  eastern  shore  of  Lake  Mich- 
.  igan,  from  its  southern  extremity  to  Manistee  and  north- 
ward, there  extend  irregular  and  variously  broken  ridges  of 
sand,  that  have  been  thrown  up  by  the  waves,  and  afterward 
blown  by  the  wiiidr*  like  drifting  snow,  and  finally  deposited 
in  their  present  form.  These  dunes  are  confined,  for  the  most 
part,  to  the  immediate  vicinity  of  the  lake.  At  Grand  Haven, 
for  example,  where  some  of  the  most  perfect  formations  of  this 
kind  are  to  be  seen,  they  do  not  extend  back  more  than  a 
mile  from  the  shore,  the  country  beyond  them  being  a  level 
plain,  divided  up  into  farms;  while  in  other  places  they  are 
still  more  narrow  and  seem  like  a  single  great  dyke  or  breast- 
work thrown  up  by  nature  to  protect  the  lands  behind  them 
from  some  invading  force. 
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The  process  of  formation  is  gradual,  and  can  be  traced  step 
by  step  by  observing  what  is  now  going  on  near  the  shore.* 
At  first  the  mounds  and  ridges  are  small,  a  few  feet  only  in 
diameter  and  height,  but  by  the  continued  drifting,  that  goes 
on  from  year  to  year,  they  have  attained  their  present  dimen- 
sions.   At  first,  too,  the  sands  are  loose  and  bare,  but  in  the 
course  of  a  few  years,  quite  a  variety  of  plants  have  estab- 
lished themselves   on   this   uncertain  foundation.     The   Sea 
Rocket,  {Cakile  Americana)^  Wild  Wormwood,  {Artemisia  Ca- 
nadensis)j  Bug-Seed,  {Corispermum  hyssopifolium),  a  Spurge, 
{Euphobia  polygonifolia)^  and  a  few  other  species  were  noticed 
growing  on  the  recently  formed  banks  that  were  otherwise 
bare  of  vegetation.     These  are  followed  by  several  species 'of 
grasses  and  willows.     The  Sand  Cherry  {Frunus  pumila)^  and 
the  Aspen  {Popuhis  tremvloides)  very  soon  add  their  forces  in 
the  grand  effort  to  subdue  and  control  the  sandy  waste.    Veg- 
etable mold  slowly  accumulatess,  and  at  last,  by  the  time  the 
dunes  have  reached  their  present  form  and  size,  they  are  covered 
by  a  forest,  whose  variety  and  vigorous  growth  can  not  fail  to 
awaken  surprise  when  the  unsubstantial  nature  of  its  soil  is 
taken  into  consideration.     While  on  one  of  these  ridges,  at  a 
point  fifty  or  sixty  feet  above  the  level  of  the  lake,  I  sat  down 
on  a  fallen  log,  and,  without  rising  from  my  place,  noted 
Hemlock,  Sugar  Maple,  Beech,  Black  Cherry,  White  Pine, 
Ked  Oak  and  other  trees,  and  the  usual  variety  of  shrubs  and 
herbaceous  plants  to  be  found  in  our  nothern  woods.    A  Bass- 
wood,  near  by,  measured  a  foot  and  a  half  in  diameter,  and 
the  other  trees  mentioned  were  of  a  fair,  though  not  extraor- 
dinary, size. 

In  this  way  nature  has  provided  a  perfect  means  of  holding 
the  dunes  in  their  place,  and  as  the  whole  operation  has  been 
completed  without  the  agency  of  man,  long  before  the  day  of 
railroads  and  harbor  improvements,  and  has  served  the  pur- 
pose of  protection  so  satisfactorily,  it  is  not  strange  that  the 
protecting  barrier  has  not  been  cared  for  and  cherished  as  its 
great  value  and  importance  require.  In  other  countries  the 
people  "  talk  of  their  fringe  of  sand  hills  as  if  it  were  a  border 

*The  descriptions  are  based  upon  personal  observations  at  Grand  Haven 
and  other  places  on  the  eastern  and  southern  shores  of  Lake  Michigan  in 
August,  1882. 
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set  with  pearls.  He  who  is  lucky  enough  to  own  a  mole-hill 
of  dune  pets  it  affectionately,  and  spends  his  substance  in 
cherishing  and  fattening  it."  But  the  citizens  of  Western 
Miciiigan  have  no  extravagant  reverence  for  their  sand  hills. 
Trees  growing  upon  them  have  been  ciit  down  for  fuel  or 
railroad  ties,  and  the  banks  have  here  and  there  been  broken 
into  for  the  purpose  of  making  "improvements."  No  very 
disastrous  consequences  havQ  followed  thus  far,  but  indications 
are  not  wanting  of  the  nature  of  the  results  that  may  be  ex- 
pected should  such  operations  become  general. 

At  Grand  Haven,  some  years  ago,  the  Detroit  and  Milwau- 
kee railroad  company  found  it  necessary  to  cut  away  a  por- 
tion of  the  ridge  extending  along  the  left  bank  of  the  river 
where  their  track  was  subsequently  laid.  As  a  result,  the 
light  sands,  laid  bare  to  the  strong  winds  that  sweep  into  the 
mouth  of  the  river,  have  drifted  over  certain  portions  of  the 
south  end  of  the  town,  where  they  have  been  piled  up  like 
great  snow-banks,  and  walking  along  upon  them  one  can  look 
down  into  the  chamber-windows  of  houses  that  are  undergo- 
ing the  gradual  process  of  being  buried.  On  the  other  side 
of  the  river,  the  drifting  has  occasioned  still  more  damage, 
having  covered  completely  the  railroad  track  and  adjacent 
buildings,  necessitating  the  removal  of  the  depot  to  another 
point.  At  this  place,  a  system  of  wind-breaks  has  been  built 
by  the  general  government  at  considerable  expense,  which 
have  to  some  extent  checked  the  shifting  of  the  sands,  with- 
out, however,  completely  controlling  them.  At  Michigan 
City,  Indiana,  huge  banks  of  light  sand  have  accumulated 
near  the  railroad  station,  and  have  occasioned  inconvenience 
by  covering  the  tracks  and  necessitating  their  being  cleared 
from  time  to  time.  Buildings  near  by  are  partially  buried, 
and  lots  farther  back  in  the  town  have  befen  completely 
covered.  It  has  been  proposed  to  wash  into  the  lake,  by 
means  of  a  hydraulic  apparatus,  the  large  bank  on  the  north 
side  of  the  town  known  as  "  Hoosiers'  Slide,"  which  is  almost 
entirely  bare  of  vegetation,  and  portions  of  which  are  con- 
tinually blown  upon  the  tracks  and  buildings  near  it.  Still, 
notwithstanding  the  inconvenience  and  loss  already  expe- 
rienced, no  serious  effort  has  been  made  to  control  the  dunes 
at  this  place,  and  from  the  remaining  stumps  of  trees  that 
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have  been  cut  near  the  lake,  it  may  be  inferred  that  human 
agency  is,  to  some  extent  at  least,  responsible  for  the  existing 
state  of  things.  Between  St.  Joseph  and  Benton  Harbor,  the 
track  of  the  Chicago  and  West  Michigan  Railroad  lies  along 
one  of  these  banks,  and  at  the  former  place,  the  railroad  com- 
pany have  been  obliged  to  build  fences  and  barriers  of  con- 
siderable extent,  to  prevent  the  encroachment  of  the  sand,  its 
accumulations  having  increased  in  size  and  advanced  land- 
ivard  within  a  few  years. 

While  it  may  be  impossible  to  ascertain  in  each  case  how 
far  the  shifting  of  the  sands  has  been  occasioned  by  human 
interference,  the  situation  at  these  and  other  places  along  the 
shore,  shows  that  it  may  be,  and  in  prominent  instances  has 
been,  brought  about  by  removing  vegetation,  and  otherwise 
disturbing  the  natural  order  of  things.  It  becomes,  therefore, 
a  matter  of  practical  importance,  to  ascertain  if  possible, 
whether  such  interference  is  likely  to  prove  to  any  consider- 
able extent  disastrous  to  the  region  in  the  vicinity  of  the 
dunes,  and  if  so,  to  determine  the  means  of  prevention. 

It  may  be  stated  at  the  outset,  that  there  is  no  probability 
of  any  such  extensive  destruction  of  property  in  the  vicinity 
of  Lake  Michigan,  as  has  resulted  in  Western  Europe  from 
the  shifting  of  the  dunes,  and  extensive  encroachment  of  the 
sands  composing  them.  The  dunes  of  Michigan  are  already 
covered  with  trees  and  shrubs  which  control  them  perfectly, 
and  for  the  present,  at  least,  there  is  very  little  inducement  to 
clear  these  awav.  The  land  is  not  valuable,  and  when  timber 
is  cut,  it  is  mostly  the  larger  trees  which,  if  not  thinned  out 
too  closely,  will  usually  be  replaced  by  younger  ones.  It  can 
not  be  doubted,  however,  that  the  complete  clearing  of  any 
portion  of  the  duties — a  thing  that  may  happen  any  time, 
when  the  growing  scarcity  of  timber  makes  it  an  inducement, 
would  result  in  the  loosening  of  the  sands,  and  the  covering 
up  of  land  in  their  vicinity.  The  extent  to  which  such  a 
region  as  the  fruit  belt  of  Michigan  would  be  damaged  by  an 
inroad  of  this  kind  may  be  guessed  at.  It  is  hardlj^  worth 
while  to  perform  the  experiment  for  the  purpose  of  develop- 
ing more  exact  facts. 

In  a  iew  cases,  as  already  shown,  the  dunes  are  now  in  a 
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shifting  and  unsettled  condition,  which  has  made  it  necessary 
to  eraph)y  artificial  means  for  their  confinement.  The  gen- 
eral government,  in  connection  with  the  harbor  improvement 
at  Muskegon,  Grand  Haven,  Holland  and  other  places  along 
the  coast,  has  recently  erected  barriers  designed  to  aid  in  con- 
trolling the  drifting  sands,  and  permanently  fixing  them. 
These  barriers  are  built  like  a  steep  roof,  measuring  about 
twelve  feet  along  the  slant,  from  base  to  ridge,  and  boarded 
on  one  side.  They  are  erected  at  considerable  cost,  and  when 
covered  by  the  drifting  sands  have  to  be  left  where  they  are, 
unless  the  expensive  work  of  excavation  and  removal  is  re- 
sorted to.  A  much  simpler  form  of  barrier  is  that  employed, 
after  numerous  experiments,  on  the  western  coast  of  France. 
Palings  about  four  and  one-half  feet  long  and  half  a  foot  wide, 
are  sharpened  at  one  end  and  driven  into  the  sand.  The 
boards  then  stand  in  line,  with  a  space  of  an  inch  between 
them.  They  are  gradually  covered  by  the  sand  and  are  lifted 
by  means  of  a  lever,  the  operation  being  repeated  until  the 
bank  has  reached  the  desired  height  and  is  controlled  by  the 
vegetation  that  meanwhile  has  been  induced  to  grow  there. 
A  modification  of  this  method,  with  the  use,  perhaps,  of  longer 
palings,  might  be  found  quite  as  serviceable  as  those  employed 
by  our  government,  with  the  advantage,  at  the  same  time,  of 
being  far  less  expensive. 

In  all  operations  of  this  kind  that  have  been  carried  on  in 
Western  Europe,  the  growth  of  plants  of  various  sorts,  is  one 
of  the  principal  means  depended  upon,  and  it  is  to  this  same 
agency,  that  we  are  to  look  chiefly,  for  the  permanent  restora- 
tion of  such  parts  of  the  dunes  as  have  been  broken  into,  and 
are  now  in  an  unsettled  condition.  The  ofiicers  in  charge  of 
the  harbor  improvements  along  the  eastern  shore  of  Lake 
Michigan,  have  recognized  the  value  of  this  means  of  control, 
and  have  already  set  out,  in  a  few  places  at  least,  Willow  cut- 
tings, and  have  sowed  '*Utah  clover"  as  an  experiment. 
The  latter  failed  to  come  up,  but  the  Willows  are  growing, 
and  will  doubtless  prove  serviceable  in  the  low  ground  where 
they  have  been  set ;  but  those  noticed  at  Grand  Haven  on  the 
flat  in  front  of  the  light-house,  are  of  a  kind  {Salix  viminalis) 
that  would  probably  fail  on  the  light  dry  sands  of  the  more 
elevated  banks. 
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Where  dunes  have  been  successfully  fixed  by  the  growth  of 
vegetation,  as  has  been  done  in  the  west  of  France,  those 
kinds  of  plants  have  been  employed  that  grow  there  naturally 
and  have  already  proven  themselves  adapted  to  their  shifting 
foothold.  Those  species  are  especially  valuable  for  this  pur- 
pose that  throw  out  long  creeping  stems  at  or  just  below  the 
surface,  and  also  such  as  are  capable  of  healthy  growth  when 
half  buried  by  the  encroaching  sand.  One  or  both  of  these 
conditions  are  fulfilled  by  a  half  dozen  species  of  plants  that 
grow  along  the  shore  of  Lake  Michigan  abundantly  and  vigor- 
ously in  the  loose  sands.  There  are  two  species  of  Sand-Reed, 
{Calamagrostis  arenaria^  and  C.  longifolia),  the  Sand  Cherry, 
'{Pninus  puwila),  and  three  Willows,  {Salix  longifolia^  S.  ade- 
nophyUa,  and  S.  glaucophylla),  all  of  which  were  found  last 
summer  growing  luxuriantly  on  the  sand  banks  near  Qrand 
Haven,  and,  wherever  they  had  gained  a  foothold,  binding 
thera  together  more  firmly  than  any  artificial  means  could 
possibly  do.  If  clumps  of  these  grasses  were  dug  up  and 
planted  and  cuttings  from  the  willows  set  in  a  wet  time  in  all 
those  places  where  it  has  been  found  most  desirable  and  at  the 
same  time  most  difficult  to  control  the  sands,  there  is  every 
reason  to  believe  that  this  means  in  connection  with  the  use 
of  the  simple  barriers  of  palings  already  described,  would 
prove  more  effectual  than  the  expensive  structures  that  have 
thus  far  been  employed. 

In  the  sketch  that  has  been  given  of  the  present  condition 
of  the  dunes  of  Western  Michigan  it  has  been  shown  that  they 
are  now  fixed  throughout  nearly  thii^vhole  extent  by  a  com- 
paratively heavy  growth  of  vegetation,  and  that  so  long  as 
this  is  preserved  their  permanence  may  be  expected.  On  the 
other  hand,  from  what  has  occurred  at  several  places  along 
the  line,  it  is  evident  that  the  removal  of  trees  and  other  veg- 
etation, and  especially  cutting  into  the  banks,  will  be  followed 
by  their  loosening  and  shifting,  and  that  if  such  a  practice 
became  general  the  adjacent  regions  would  be  in  danger  of 
Wing  buried  beneath  the  drifting  sand.  Lastly,  wherever  it 
is  necessary  to  confine  sands  that  are  already  in  an  insecure 
condition,  the  use  of  a  simple  barrier  of  palings  that  can  be 
lifted  as  they  become  partially  covered,  in  connection  with  the 
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setting  of  suitable  kinds  of  plants,  indigenous  to  the  dunes, 
is  the  natural  niethod  of  procedure  and  the  one  that  has  al- 
ready proven  entirely  successful  elsewhere. 


THE  CONIFERS  OF  THE  UNITED  STATES  AND 

CANADA. 

A  Paper  read  before  the  American  Forestry  Congress  at  Cincinnati,  April    . 
28, 1882,  by  Dii.  Geo.  Vasky,  Botanist  to  the  Department  of  Agriculture, 
Washington,  D.  C. 

THIS  important  and  pre-eminently  useful  order  of  plants 
has  a  very  wide  distribution,  aiid  includes  notonl}-  tliose 
forms  with  which  we  are  familiar,  as  the  Pines,  Firs,  Cedars, 
etc.,  but  others  equally  important  although  very  ditierent  forms 
in  the  Southern  Hemisphere,  as  the  Araucarias  of  South 
America  and  Australia,  and  the  Podocarpus  of  Xew  Zealand 
and  Java,  which  are  said  to  be  among  the  most  valuable  tim- 
ber trees  of  the  world.  Even  in  the  Northern  Hemisphere, 
there  are  several  genera  which  are  not  represented  in  North 
America,  as  a  Cedar  of  Lebanon,  which  is  found  in  Western 
Asia,  and  the  Ginkgo  and  Cryptomeria^  in  China. 

The  conifers  have  essentially  the  same  kind  of  woody  struc- 
ture as  other  exogenous  trees,  viz:  annual  concentric  layers 
of  woody  tissue  with  a  central  pith,  and  radiating  lines  of  me- 
dullary substance.  An  important  distinction,  however,  is 
found  in  the  abundance  of  peculiar  bordered  pits,  or  circular 
openings,  which  occur  in  the  woody  fiber  of  coniferous  trees. 
These  are  so  universal  and  so  characteristic,  that  they  form  au 
important  microscopic  test;  observable  even  in  fossilized  wood, 
and  in  the  coal  which  has  been  formed  from  trees  of  this 
order. 

In  the  wood  and  bark  of  most  conifers  also  there  are  found 
a  great  abundance  of  intercellular  canals,  which  contain  the 
peculiar  terebinthinate  sections  so  characteristic  of  this  family. 
In  some  species  of  Pine,  the  wood  is  so  impregnated  with  these 
secretions  that  they  are  the  source  from  which  we  obtain  the 
turpentine,  tar  and  resin,  of  commerce.  Other  trees  of  the 
order  furnish  Venice  turpentine,  Burgundy  pitch,  Canada  bal- 
sam, etc. 
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Not  only  do  resin-ducte  occur  in  the  wood  and  bark  of  coni- 
fers, but  in  many,  and  in  all,  the  Pines  they  occur  also,  with 
great  regularity  in  number  and  arrangement  in  the  leaves. 

Conifers  have  a  wide  geographical  range,  from  the  inclement 
climate  of  Arctic  regions  to  the  hottest  part  of  the  Indian 
Archipelago;  from  the  highest  limit  of  tree  growth  on  moun- 
tain ranges  to  the  level  of  the  sea.  No  other  order  of  trees  can 
be  compared  to  this,  in  regard  to  its  timber  and  useful  products. 
The  immense  forests  which  prevail  in  temperate  climates  have 
yielded  vast  quantities  of  light,  strong  and  durable  timber  for 
the  construction  of  ships,  houses,  implements  and  fences. 

Without  the  timber  these  forests  have  furnished,  the  progress 
of  settlement  and  the  astonishing  advance  of  civilization  in  our 
country  w^ould  have  been  greatly  retarded,  and  we  stand  in 
imminent  danger  of  eventually  losing  all  the  advantages  we  have 
obtained  bv  our  reckless  and  unthinking  destruction  of  those 
forests,  without  taking  adequate  measures  for  their  renewal 
and  future  continuation. 

The  leaves  of  conifers  are  very  variable  in  character;  in  some 
they  are  small  and  scale  like,  as  in  thcArbor-AMtae  and  Juniper; 
in  othei-s,  they  are  narrowly  linear,  as  in  the  Spruces  and  Yews; 
elonijated  and  needle  like,  as  in  the  Pines ;  or  in  the  Ginkgo 
of  China,  expanded  and  two-lobed,  with  parallel  venation. 

A  few  conifers  have  deciduous  leaves,  as  the  Larch  and  South- 
ern Cypress,  but  in  the  majority  of  species  thedeaves  persist 
for  one  or  for  several  years;  in  some  Pines  for  ten  years  or 
more. 

In  a  botanical  point  of  view,  the  chief  distinctive  features  of 
the  conifers  are  to  be  found  in  the  organs  of  reproduction.  In 
this  order,  the  two  sexes  are  always  separate,  either  in  distinct 
aggregations  on  the  same  plant  or  tree,  or  sometimes  on  sepa- 
rate trees. 

Both  the  male  and  female  organs  are  destitute  of  the  ordi- 
nary floral  envelopes  which  give  beauty  to  other  plants. 

But,  as  they  are  fertilized  through  the  agency  of  the  wind, 
they  have  no  occasion  to  hang  out  a  conspicuous  banner  to  at- 
tract the  attention  and  secure  the  services  of  insects. 

The  male  organs,  or  stamens,  are  collected  in  masses  of 
greater  or  less  size,  in  what  are  called  aments.  The  pollen  dif- 
fers from  that  of  other  flowering  plants,  in  having  a  lobed  char- 
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acter;  that  of  Pines  being  two-lobed.  The  lobes  are  said  to 
contain  air,  which  probably  serves  the  purpose  of  giving  buoy- 
ancy, so  that  it  may  be  carried  by  the  wind  for  the  fertilization 
of  the  female  flowers.  If  a  storm  happens  to  occur  at  the  time 
of  the  ripening  of  the  pollen,  it  is  often  carried  in  clouds  to 
great  distances.  It  is  then  frequently  thrown  to  the  ground 
by  rain,  in  such  quantities  as  to  give  rise  to  what  are  called 
"showers  of  sulphur." 

In  order  to  understand  the  character  of  the  female  flowers, 
let  us  examine  the  structure  of  an  ordinary  Pine  cone.  This 
we  see  is  made  up  of  a  mass  of  flattened  woody  scales,  arranged 
in  a  s[»iral  manner,  at  very  regular  distances.  If  we  examine 
more  closely,  we  shall  find  underneath  each  one  of  these  woody 
scales  another  smaller  scale  of  similar  texture.  This  smaller 
scale  is  called  a  *'  bract."  In  some  genera  it  is  very  largely  de- 
veloped, and  in  others  it  almost  disappears.  Let  us  look  now 
at  the  upper  surface  of  each  of  the  scales,  and  we  shall  find  two, 
more  or  less  distiuctlj'  marked  depressions,  running  from  the 
base  toward  the  apex  of  the  scale.  These  depressions  are  the 
beds  in  which  the  seeds  were  fostered  and  nourished,  from  the 
minute  embryos  of  the  incipient  cone.  If  we  examine  a  young 
cone,  we  shall  find  these  seeds  side  by  side  on  the  surface  of 
the  scale.  When  the  cones  are  mature,  the  scales  expand  and 
liberate  the  seeds. 

It  now  becomes  important  for  us  to  know  that  these  seeds 
of  the  conifers  are  essentially  different  from  those  of  other  ex- 
ogenous plants.  *  The  seeds  of  the  Pea,  the  Kose,  the  Apple, 
Melon,  etc.,  are  contained  within  a  closed  sack  or  envelope, 
which  is  called  a  pericarp,  and  the  fertilization  of  the  ovules 
or  young  seeds  is  ett'ected  through  the  agency  of  a  stigma  and 
style. 

But  in  conifers,  the  young  ovules  are  not  provided  with  a  peri- 
carp; they  are  naked  ovules,  developed  on  the  expanded  scales, 
and  in  the  young  state  are  fertilized  by  the  application  of  the 
pollen  directly  to  the  ovules,  without  the  intervention  of  a 
stigma  or  style.  Hence,  the  conifers  belong  to  a  class  called 
"  Gymnosperms,"  or  naked  seeds. 

In  the  structure  of  the  cone  and  in  the  naked  ovules,  they 
are  analogous  to  the  higher  Lycopods,  or  Club  Mosses,  the 
scales  of  the  one  corresponding  to  the  modified  leaves  of  the 
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other,  and  the  naked  ovules  of  one  to  the  niacroepores  of  the 
other.  The  Lyeopods  of  the  present  time  are  small  plants,  but 
in  the  carboniferous  age  they  would  vie  witli  the  Pines  of  the 
present  time.  But,  although  there  is  analogy  of  structure  in 
the  fructification,  there  is  yet  a  wide  difference  between  the  seed 
of  the  conifer,  with  its  perfect  embryo,  and  the  homogeneous 
raacrosperm  of  the  Lycopodium. 

One  other  characteristic  of  conifers  we  must  notice :  in  germ- 
ination, the  seeds  do  not  develop  a  single  cotyledon,  like. the 
Endogens,  nor  a  pair  of  cotyledons,  like  the  Angiospermous 
Exogens ;  but  they  usually  produce  from  six  to  ten  cotyledon- 
ous  leaves. 

Subdivisions  of  the  Order.  According  to  the  most  recent  au- 
thorities, this  order  is  subdivided  into  four  tribes,  viz:  1.  Abie- 
iin(By  including  the  Pines,  Firs,  Larches,  etc.;  2.  Cupressinece,  in- 
cluding the  Arbor-Vit8es,Cupressus,  Junipers,  etc.;  3.  Tnxodice^ 
including  the  Taxodium  and  Sequoias ;  and,  4.  Taxacea^^  includ- 
ing the  Yews;  but  we  will  not  at  present  discuss  the  character 
of  the  tribes,  but  will  pass  at  once  to  a  consideration  of  the 
genera. 

\st.  Of  the  genus  Pinus. 

In  this  genus,  the  cones  are  composed  of  a  large  number  ot 
scales,  (called  carpellary  scales)  spirally  arranged,  each  scale  sup- 
porting a  pair  of  inverted,  ovules  ;  the  bracts  are  usually  but 
little  developed,  and  both  scales  and  bracts  are  persistent  to 
the  axis  after  maturity.  The  cones  mature  at  the  end  of  the 
second  year,  or  sometimes  later,  and  may  either  fall  from  the 
tree  at  that  time,  or,  in  some  species,  they  remain  attached  to 
the  tree  for  many  years ;  sometimes  they  persist  after  having 
opened  out  and  shed  their  seeds;  in  other  cases  they  remain 
several  years  in  a  closed  state,  the  seeds  retaining  their  vitality 
until  they  are  dropped  by  the  expansion  of  the  cone. 

The  leaves  are  collected  in  fascicles  of  from  two  to  five,  (al- 
though in  one  species  they  are  single)  and  arc  bound  together 
at  the  base  by  a  number  of  membraneccous  scales,  or  modified 
leaves.  The  leaves  vary  in  length  in  difl:'erent  species,  from 
one  and  a  half  inches  to  sixteen.  They  contain  resin-ducts  or 
canals,  which  have  been  made  the  subject  of  careful  micro- 
scopic study,  and  it  is  found  that  the  number  and  position  of 
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these  ducts  are  so  regular  and  constant  in  difterent  species,  as 
to  be  of  great  importance  in  their  classification  and  determin- 
ation. 

^Sections,  The  genus  is  subdivided  into  two  sections.  1st  Sec- 
tion, Strobus,  or  White  Pines,  in  which  the  scales  of  the  cones 
are  comparatively  thin,  especially  at  the  extremity,  and  are 
smooth  and  without  prickles  or  protuberance:*,  and  the  leaves 
are  in  fascicles  of  fives;  this  section  includes  Pinus  strobuSy  P, 
monticola^  P,  Lambertiana  P.flexilis,  and  P.  deflexa. 

2d  Section,  Pinaster^  embracing  the  rest  of  the  genus,  in 
which  the  scales  are  generally  more  thickened,  and  the  apex 
has  a  definite  elevation  called  the  umbo^  which  is  sometimes 
much  enlarged,  and  frequently  armed  with  a  stout  prickle  or 
thorn,  or  a  horn-like  point  or  hook. 

The  number  of  species  of  Pines  know^n  is  about  seventy,  in- 
habiting chiefly  the  Northern  Hemisphere  ;  of  these  there  are 
in  the  tinited  States  and  Canada,  about  thirtj'^  species,  and,  if 
we  add  the  sixteen  or  seventeen  species  peculiar  of  Mexico  and 
the  West  Indies,  it  will  give  to  the  New  World  a  considerable 
preponderance  of  all  the  number. 

It  will  not'  be  possible  here  to  go  into  an  extended  account 
of  species,  but,  in  the  briefest  manner,  I  will  give  their  names 
and  general  range. 

In  the  eastern  portion  of  the  Continent  we  have  about  a 
dozen  species.  In  the  northern  part  of  this  section,  including 
Canada,  the  New  England  States,  and  parts  of  New  York, 
Michigan  and  Wisconsin,  w^e  have  four  species;  the  White 
Pine,  \Pinus  strobus)  the  Red  Pine,  imjiroperly  called  "Norway 
Pine,"  (P.  resinosay)  Pitch  Pine,  (P,  riguta)^i\n(\  Bank's  Pine, 
(P.  JBanksiana).  Of  these  the  White  and  the  Red  Pines,  fur- 
nish the  great  bulk  of  the  Pine  lumber  of  the  Northern  States. 

The  northern  limit  of  the  White  Pine  passes,  according  to 
the  excellent  paper  of  Dr.  Rob't.  Bell,  not  much  above  the  60th 
degree  of  North  Latitude,  extending  west  nearly  to  Lake  Win- 
nipeg, east  to  Newfoundland  and  New  Brunswick,  and  south- 
ward chiefly  along  the  Canadian  border  from  Minnesota  to 
New  England,  and  also  southward  in  the  Alleghenies  to  North- 
ern Georgia.  It  fc)rms,  or  did  at  one  time  form,  extensive  for- 
ests in  the  above  area,  particularly  about  the  Great  Lakes,  in 
the  mountains  of  New  Hampshire  and  Maine,  and  on  the  head- 
waters of  the  Hudson,  the  Susquehaima  and  the  Delaware.  It 
has  been  of  the  greatest  commercial  importance  during  the  last 
fifty  years,  and  so  vigorous  has  been  the  inroads  into  its  strong- 
holds that  the  question  of  future  supply  has  become  a  somewhat 
alarming  one. 

(7b  be  continued  in  the  next  number,) 
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MISCELLANY. 

The  Russian  Mulberry. — It  was  stated 
in  a  paper  from  B.  C.  Burson,  of  Kan- 
sas, read  at  the  American  Forestry 
Congress,  at  Montreal,  in  August  last, 
that  this  tree  was  brought  to  this 
country  from  Western  Russia,  and  as 
nearly  as  he  could  learn,  through  E. 
H.  Rondebush,  who  got  a  quantity  of 
seed  direct  from  Russia,  last  season. 
It  i»  thought  to  be  a  cross  between  the 
MoTUi  nigra,  or  Black  Mulberry,  and 
M.  Tartarica^  a  native  Russian  spe- 
cies.   Of  its  qualities,  he  says : 

"  It  is  a  rapid  grower  and  stands 
transplanting  almost  equal  to  the 
Cottonwood,  but  its  great  superiority 
over  the  Cottonwood  is  that  its  tim- 
ber is  valuable,  the  tree  ornamental, 
and  the  fruit  useful.  The  timber  is 
u:^ed  in  manufacturing  of  cabinet- 
ware,  and  for  durability  as  a  fence 
post  it  is  not  surpassed  even  by  the 
Caialpa,  or  Red  Cedar.  1 1  commences 
bearing  at  two  years  old,  and  is  very 
productive.  The  fruit,  which  is 
about  the  size  of  blackberries,  has 
a  sub-acid,  sweet  taste,  and  is  used 
for  dessert;  it  also  makes  a  pleasant 
light  wine,  and  the  leaves  are  largely 
Urfed  for  silk-worm  food.  As  to  the 
rapidity  of  its  growth,  trees,  the  seed 
of  which  were  planted  seven  years  ago, 
are  now  twenty-five  feet  in  height, 
and  from  six  to  eight  inches  in  diam- 
eter. They  grow  to  be  very  large, 
often  sixty  feet  high  and  from  three 
to  four  feet  in  diameter." 

The  Growth  of  Poplar  Trees  for  the 
Manufacture  of  Paper  and  Charcoal. 
By  William  Saunders,  of  London, 
Ont— Within  the  past  few  years  the 
consumption  of  the  wood  of  several 
species  of  Poplars  for  paper-making 
has  greatly  enhanced  the  value  of 
these  trees,  and  so  extensive  has  been 
the  demand,  that  in  many  sections  it 
has  been  difficult  to  supply  it  from 
the  immediate  neighborhood,  and 
this  wood,  hitherto  of  little  value,  now 


commands  a  price  nearly  or  quite 
equal  to  the  more  valuable  sorts. 
The  sjiecies  which  have  up  to  the 
present  time  furnished  tlie  bulk  of 
the  wood  used  in  paper-making  are 
the  Aspen,  or  Trembling- Leaved  Pop- 
lar, (Populns  (remuloides),  and  the  Sil- 
ver-Leaved Poplar,  or  Abele  of  Eu- 
rope (P.  alba.)  These  have  also 
been  used  to  some  extent  by  char- 
coal-makers, and  are  found  to  pro- 
duce a  superior  quality  of  charcoal. 
Doubtless  the  Large-Toothed  Poplar 
(P.  grandidentaia)^  and  the  Cotton- 
wood of  the  Northwest  (P.  monili- 
/era),  and  probably  the  Balsam  Pop- 
lar (P.  balsamifoa),  being  similar  in 
their  structure  and  characteristics, 
will  prove  almost,  if  not  quite  equal 
in  value  to  the  two  species  first 
named. 

These  trees  are  of  very  rapid 
growth;  most  of  them  thrive  on  in- 
ferior soils,  and  are  capable  of  culti- 
vation in  almost  all  the  settled  por- 
tions of  the  Dominion.  The  Aspen  is 
said  to  be  the  most  widely  diffused 
tree  of  North  America,  and  one  of  the 
most  abundant  in  the  Far  W^est, 
where  it  ranges  from  the  Arctic  re- 
gions to  California.  It  extends  over 
the  southern  half  of  the  Labrador 
Peninsula,  and  is  common  through- 
out the  whole  region  from  the  Gulf 
of  the  St.  Lawrence  near  the  mouth  of 
the  Mackenzie  River,  about  latitude 
67°.  Throughout  the  Northwestern 
Territories  it  is  the  commonest  tree 
in  the  partly-wooded  and  prairie  dis- 
tricts, and  is  the  chief  fuel  used  at 
the  Hudson  Bay  Company's  posts 
and  by  the  Indians.  The  quantities 
of  this  wood  existing  in  the  forests 
throughont  this  vast  area  are  im- 
mense. 

The  Balsam  Poplar  is  distributed 
over  an  area  almost  as  great  as  that 


138 


The  American  Journal  of  Forestiy. 


of  the  Aspen,  extending  to  about  the 
same  point  north,  and  about  Lakes 
Huron  and  and  Superior  and  in  the 
valley  of  the  Mackenzie  River  at- 
tains a  large  size. 

The  Large-Toothed  Poplar  does  not 
range  nearly  so  far  north,  but  is 
abundant  in  New  Brunswick  and 
Gaspe,  and  is  found  in  most  parts  of 
Ontario  and  Quebec. 

The  Cottonwood  is  very  common 
throughout  a  large  portion  of  the 
Northwest  Territories,  where  it  is  the 
chief  source  of  fuel  for  the  settler. 

The  Silver-Leaved  Poplar  was  in- 
troduced as  an  ornamental  tree  from 
Europe,  and  the  rapidity  of  its  growth 
and  beauty  of  its  foliage  induced 
many  to  plant  it.  It  will  thrive  well 
in  waste  places  and  in  the  poorest 
soil.  While  young  it  forms  a  rather 
pretty  tree,  but  becomes  ungainly  as 
it  grows  older,  and  its  persistent 
habit  of  sending  up  suckers  from  the 
roots  has  almost  led  to  its  abandon- 
ment for  ornamental  purposes. 
Wherever  this  tree  has  been  planted 
throughout  the  Northern  United 
States  and  Canada,  it  has,  as  far  as  it 
is  known,  proved  hardy,  and  in  rapid- 
ity of  growth  it  has  few  equals — the 
trunk  often  attaining  a  diameter  of 
two  feet  within  fifteen  years.  Iso- 
lated trees  usually  have  low  and 
wide-spreading  heads,  but  closely- 
planted  in  groves  they  run  up  tall 
and  straight,  and  the  poles  taken  out 
in  thinning  can  be  turned  to  many 
useful  purposes,  and  the  tree  when 
grown,  converted  into  useful  lumber 
for  building  purposes  where  other 
timber  is  scarce. 

Poplar  trees  may  be  grown  from 
cuttings,  suckers,  or  from  the  seed 
contained  in  the  catkins.  Cuttings 
may  be  made  from  two  or  three  to 
five  or  six  feet  in  length,  and  from 


an  inch  to  two  or  three  inches  in  di- 
ameter. They  should  be  taken  from 
the  young  wood,  and  the  larger  end 
sharpened  by  a  sloping  cut  on  one 
side  to  expose  the  bark.  Suckers  can 
usually  be  obtained  with  a  small  pro- 
portion of  root  and  grow  very  readily ; 
cuttings,  suckers  and  young  trees 
should  be  planted  four  feet  apart.  1  f 
young  trees  are  to  be  raised  from  seed 
the  catkins  should  be  gathered  in 
June,  the  seed  rubbed  out  with  the 
hand,  and  mixed  with  sand  to  facil- 
itate even  sowing,  planted  in  drills 
on  mellow,  moist  soil  from  half  an 
inch  to  an  inch  deep,  and  kept  free 
from  weeds  during  the  suoElmer ;  the 
young  trees  will  be  ready  for  planting 
the  following  season. 

On  most  farms  there  are  waste 
places,  broken  land,  or  small  areas  of 
poor  soil  unsuited  for  general  agri- 
cultural purposes ;  probably  nothing 
could  be  used  to  occupy  so  profitably 
such  waste  places  as  Poplar  treo^. 
In  addition  to  the  value  of  the  thin- 
nings while  growing  and  such  por- 
tions of  the  wood  as  the  owner  may 
choose  to  sell  when  grown  he  might 
enjoy  all  the  advantages  resulting 
from  adjacent  forest  growth.  Such 
clumps  or  belts  would  act  as  useful 
wind-breaks,  protecting  the  crops  in 
adjoining  fields;  they  would  help  to 
equalize  violent  alternations  of  h^at 
and  cold,  exercise  a  conservative  in- 
fluence on  the  humidity  of  the  at- 
mosphere, aid  in  inducing  rain>fall 
and  in  purifying  the  soil  and  air. 

In  the  discussion  upon  this  paper, 
Prof.  Fernow  said,  the  Poplar  made 
charcoal  good  for  the  manufacture  of 
gunpowder,  but  very  poor  for  smelt- 
ing purposes.  The  Poplar  tree  im- 
poverished the  soil  very  soon  and 
should  be  planted  with  other  trees. 

Mr.   Butler  said  in    Southeastern 
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Indiana  they  used  the  Buckeye  and 
common  Cottonwood  for  making  pa- 
per. 

Hon.  Mr.  Bryson  said  that  the 
Black  Willow  made  the  best  charcoal 
for  smelling  purposes. 

Dr.  Hough  remarked  that  the  best 
rifle-powder  in  the  world,  was  made 
from  the  charcoal  of  the  Rhamnus 
frangula,  known  in  the  English  mar- 
kets as  *'  Dogwood/'  and  by  the 
French  as  ''Bourdaine." 

Experiments  in  Tree-Pianting  on  Cape 
Cod.  By  JosBPH  S.  Fay. — The  soil 
of  Cape  Cod  is  simply  and  purely  di- 
luvian  or  drift,  and  at  best  a  light 
sandy  loam,  with  little  or  no  clay 
any-where.  Yet  it  has  been,  no 
doubt,  well-wooded  with  Oak,  Hick- 
ory and  Pine  in  the  time  past,  and 
has  now  its  fair  proportion  of  forest. 
Formerly  this  has  afforded  some  ship 
timber,  but  of  late  it  has  been  mainly 
utilised  for  fuel,  and  when  cut  off  for 
this  purpose,  the  trees  have  grown  up 
again,  to  be  again  cut  off  at  regular 
periods.  Of  course,  from  this  there 
can  be  no  production  of  timber  or 
lumber.  Until  the  last  forty  years, 
the  keeping  of  sheep  has  been  inim- 
ical to  fresh  forest  growth,  but  siQce 
then  that  industry  has  been  almost 
entirely  abandoned,  and  attention 
has  been  given  to  using  some  of  the 
vacant  lands  for  tree-planting.  This 
has  for  the  most  part  been  done  with 
the  seed  of  the  native  Pitch  Pine 
{Piims  rigid i)t  and  seemed  for  a  time 
to  be  quite  a  success.  Unfortunately, 
in  addition  to  the  disasters  incident 
to  forest-fires,  carelessly  or  wan- 
tonly set,  this  Pine  has  become 
subject  to  a  blight,  said  to  be  a 
fungus,  which  attacks  the  foliage  of 
the  young  growth,  spreading  and  de- 
stroying the  trees,  so  that  the  hopes 


of  the  planter  have  been  grievously 
disappointed.  This  has  been  the  case 
also  on  the  Island  of  Nantucket.  Ex- 
periments have  been  made  quite  ex- 
tensively, within  the  last  twenty 
years  at  Wood's  Holl,  the  southwest 
extremity  of  the  cape,  with  the  Scotch 
Pine,  planted  from  the  seed,  on  old 
worn-out  pasture  land.  So  far.  the 
promise  is  very  good,  as  the  blight, 
or  fungus,  which  is  destroying  the 
Pitch  Pine  does  not  seem  to  touch 
it.  The  tree,  so  far,  appears  to  be  a 
rapid  and  healthy  grower,  but,  of 
course,  its  value  for  timber  or  lumber 
can  not  be  fixed  for  some  years  yet. 
It  bears  a  severe  exposure,  but  more 
trees  are  broken  off  by  gales  of  wind 
than  among  our  native  Pines,  al- 
though this  may  be  accidental  or  ex- 
ceptional. The  native  Pine  seeds 
have  usually  been  planted  by  drop- 
ping them  in  light  furrows,  run  six, 
eight  or  ten  feet  apart,  according  to 
the  supply  of  seed.  If  coming  up  too 
thickly,  the  surplus  may  be  trans- 
planted or  cut  out.  They,  as  well  as 
the  Scotch  Pine,  are  alsD  sometimes 
sown  broadcast  and  do  well.  If  done 
when  there  is  a  light  snow  on  the 
ground  in  the  spring,  there  is  less 
likelihood  of  their  being  sown  too 
thickly.  The  White  Pine  will  not  do 
well  where  it  is  likely  to  be  reached 
by  the  winds  blowing  from  the  sea, 
as  the  salt  affects  the  foliage  injuri- 
ously. Experiments  have  been  be- 
gun with  the  Red  Pine  (Finvs  resi- 
nosa)  which  is  a  desirable  tree  for  any 
part  of  the  country.  It  is  very  hand- 
some, and  is  a  fair  substitute  for 
thei  southern  Yellow  Pine.  It 
deserves  attention.  The  European 
Larch  and  Scotch  Birch  have  been 
somewhat  planted  and  are  doing  well. 
They  are  hardy  and  rapid  growers. 
The  former  are  now  planted  from 
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Beedlings  obtained  at  the  West 
The  earlier  ones  come  from  England. 
The  latter  come  ffom  abroad,  and  are 
already  quite  large  trees.  The  Ca- 
talpa  seems  to  have  done  well,  and 
there  are  some  handsome  well-grown 
specimens  introduced  from  the  seed 
some  forty  years  ago,  which  encour- 
age the  more  extensive  plantings  now 
beginning  to  be  made.  From  pres- 
ent appearances  there  seems  to  be 
nothing  that  will  reward  labor  and 
capital  better  than  the  systematic 
cultivation  of  trees  on  the  light  lands 
of  this  region,  the  more  so  as  they 
are  of  little  value  for  any  other  pur- 
pose. Attention  is  being  more  and 
more  given  to  it. 

The  Turpentine  Forests  of  the  S'tuth. — 

Dr.  Mohr,  whose  articles  upon  the 

Forests    of    the    South,    are    being 

printed  in  this  journal,  in  a  letter 

written  Nov.  10,  1882,  after  returning 

from  a  recent  journey,  says : 

"  I  find  that  the  Pine  forests  have 
been  of  late  fearfully  invaded  by 
the  turpentine-men,  and  it  is  safe  to 
say,  that  since  the  time  of  my  report 
to  the  Census  on  the  subject,  150,- 
000.  if  not  200,000  acres  oF  Pine 
lands  have  been  given  up  to  de- 
struction. The  ruling  of  high  prices, 
by  the  very  acquisition  of  the  Pine 
lands,  and  the  steady  advance  in  the 
construction  of  railroad  line^  through 
the  Pine  regions  have  stimulated  the 
production  of  naval  stores  to  a  de- 
gree that  it  is  certain  to  in- 
volve the  destruction  of  the  timber 
resources  of  the  great  Maritime  belt 
from  the  C'hatahoochee  River  to  the 
Mississippi,  within  a  much  shorter 
period  than  was  ever  anticipated. 
Our  saw-mill  men,  and  dealers  in 
lumber  are  getting  greatly  alarmed 
about  this  prospect  before  them,  and 
in  vain  the  Question  is  raised,  as  to  how 
this  evil  can  be  prevented  before  it  is  too 
late.  In  regions  most  accessible  to 
lines  of  communication,  it  is,  alas  I 
already  too  late !  " 

After    specifying    certain    regions 


soon  to  be  traversed  by  railroads  and 
then  speedily  denuded  of  their  for- 
ests, embracing  some  of  the  best  of 
the  Pine  lands  of  the  South,  he  adds  : 

"  It  is  appalling  to  contemplate 
such  devastation  of  resources  having 
immense  value,  for  the  mercenary 
gain  of  a  few.  The  general  govern- 
ment should  stop  selling,  or  other- 
wise disposing  of  its  domain  in  these 
districts,  the  land  itself  being  of  little 
value  to  the  poorer  class  of  settlers 
who  intend  to  farm  them  with  but 
slender  means." 

Forests,  in  Connection  with  Water,  as 
Aids  to  Climatic  Amelioration.  By  T.  T. 
Lyox,  of  South  Haven,  Mich.  —  It 
may,  doubtless,  be  safely  assumed, 
that  the  climatic  peculiarities  essen- 
tial to  the  growth  of  forests  are 
equally  potential  in  the  growth  of  the 
products  of  agriculture,  with  the  pos- 
sible exception  of  certain  considera- 
tions consequent  upon  latitude. 

So  far  as  marine  or  lacustrine  ex- 
posures are  concerned,  their  bene- 
ficial influence  must  depend  upon 
their  bearing  upon  the  equalization 
of  temperatures  and  the  supply  of 
moisture.  These,  in  their  turn,  will 
as  surely  depend  upon  the  question 
whether  or  not  the  winds  which  bring 
the«paroxysms  of  winter  cold,  pass, 
previously  over  broad  areas  of  unfro- 
zen water,  or  their  at  least  partial 
equivalent,  extensive  forests ;  and,  on 
the  other  hand,  whether  moisture- 
bearing  winds  come  from  the  same 
direction,  or  from  the  hills  and  for- 
ests of  a  more  elevated  region  to 
which  they  shall  have  previously 
yielded   their  accumulated  burthen. 

A  most  striking  illustration  of  the 
influences  of  this  combination  of  cir- 
cumstances upon  the  deposition  of 
moisture,  occurs  in  equatorial  South 
America.  The  immense  valley  of  the 
Amazon  teems  with  moisture  depos- 
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ited  by  the  easterly  trade  winds; 
while  these  same  winds,  having 
yielded  the  last  of  their  accumula- 
tions in  passing  the  cold  peaks  of  the 
Andes,  pass  over  the  narrow  western 
slope  of  the  continent  with  scarcely 
even  a  deposit  of  dew. 

Although  this  branch  of  the  sub- 
ject affords  abundant  material  for 
further  illustration,  time  will  not  suf- 
fice for  its  elaboration;  hence,  we 
pass  to  other  and  diverse  considera- 
tions, more  directly  associated  with 
the  points  to  be  discussed. 

The  temperature  and  moisture  of 
the  air,  rather  than  its  rat«  of  mo- 
tion, are  the  specially  important  con- 
ditions of  the  problem  under  consid- 
eration.   The  atmosphere  is  rarely 
saturated  with   moisture;   hence,  in 
passing  over  the  surface  of  the  earth, 
its  almost  constant  tendency  must 
be  to  absorb  and  carry  oflF  a  portion 
of  its  surface  moisture,  in  the  form 
of  vapor,  in  the  abstraction  of  which 
a  certain  portion  of  heat  is  taken  up, 
in  a  latent  condition;  thus,  by  a  sin- 
gle process,  dimishing  both  the  tem- 
perature and  moisture  of   the   soil. 
The  result  of  this  process,  it  will  be 
observed,  is,   except  within   certain 
limits,  an  undesirable  one ;  while  its 
rapidity,  other   things  being  equal, 
will  depend  upon  the  velocity  of  the 
wind;  though  it  may  be  somewhat 
retarded,  by  even  a  slight  cover  of 
verdure,  and,  still  more   effectively, 
by  a  denser  or  deeper  covering ;  and, 
in  the  most  effecti^w  manner,  by  a 
dense  and  umbrageous  forest.     The 
mere  force  of  the  wind,  in  localities 
fully  exposed  to  ocean  or  lake  breezes, 
lias,  in  some  cases,  proved  a  serious 
obstacle  to    vegetable    growth ;     so 
niuch  BO,  in  fact,  that  instances  have 
^^urred  in  which  the  growth  of  veg- 
etation has  proved  nearly  or  quite 


impracticable,  except  by  the  aid  of 
artificial  barricades,  to  interrupt  the 
force  of  the  wind. 

We  may  be  excused  if,  in  the 
further  consideration  of  the  subject, 
we  mainly  confine  ourselves  to  the 
facts  (many  of  them  coming  within 
our  own  observation)  connected  with 
the  climatology  and  the  present 
status  of  the  northern  United  States 
and  adjacent  territory. 

In  portions  of  what  is  known  as 
the  "  Michigan  Fruit  Belt,"  the  sands 
thrown  up  by  the  waters  of  Lake 
Michigan,  are  by  the  force  of  the 
prevailing  westerly  winds,  piled  up  in 
drifts,  often  around  and  over  tall 
trees,  to  the  height  of  200  or  even  300 
feet,  and  extending  for  miles  along 
the  shore,  with  a  dense  growth  of 
natural  forest  under  their  line.  At 
other  points,  destitute  of  these  de- 
posits of  sand,  where  the  shore  is  a 
bluff  of  clay  and  the  adjacent  lands 
fully  exposed  to  the  lake  winds,  the 
orchardists,  believing  the  lake  breezes 
to  be  the  chief  cause  of  their  local 
success  in  fruit  culture,  and  failing  to 
conceive  the  possibility  of  having  too 
much  of  even  a  good  thing,  have,  in 
very  many  cases,  cleared  away  all  in- 
tervening timber,  leaving  their  plan- 
tations fully  exposed  at  all  seasons, 
with  the  result  that  they,  not  un fre- 
quently, suffer  seriously  during  un- 
usually trying  winters;  while  in  both 
spring  and  autumn,  growth  is  occa- 
sionally checked  by  the  injury  of  the 
foliage,  and  by  the  loosening  of  the 
roots  from  their  hold  upon  the  soil, 
to  say  nothing  of  the  occasional  up- 
rooting of  trees,  and  the  blowing 
down  of  immature  fruit. 

Another,  and  perhaps,  for  the  time 
being,  even  a  more  serious  injury 
consequent  upon  this  practice,  and 
one,  moreover,  which  many  are  slow 
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to  attribute  to  the  real  cause,  is  the 
apparent  failue  of  the  poUenizing 
process,  and  even  the  blasting  and 
dropping  of  the  partially  developed 
fruit,  to  all  appearance,  in  conse- 
quence of  the  unchecked  influence 
of  cold,  damp,  and  often  long  con- 
tinued winds,  during,  or  soon  after, 
the  season  of  blooming.  The  in- 
fluence of  this  cause  has  been  es- 
pecially observable,  during  the  ex- 
ceptionally cool  and  backward  sea- 
son, now  just  past;  the  foliage  of 
thousands  of  acres  of  peach  trees, 
while  yet  immature  and  tender,  hav- 
ing been  almost  wholly  destroyed 
by  what  is  known  as  "curled  leaf/' 
where  exposed  to  the  unchecked 
force  of  cold  winds  from  the  lake, 
generally  accompanied  by  the  loss 
of  the  fruit;  while,  in  comparative- 
ly sheltered  locations,  injury  of  a 
similar  character  was  comparatively 
slight. 

The  lessons  clearly  deducible  from 
the  facts  just  stated,  together  with 
the  well  known  peculiarities  of  this 
region,  are,  that  the  existence  of  for- 
ests upon  the  eastern  shore  of  Lake 
Michigan,  rather  than  upon  the  west- 
ern, is  mainly  due  to  the  moisture 
distributed  by  the  prevailing  westerly 
winds  of  the  warm  season;  while  the 
more  equable  temperature,  which 
constitutes  its  special  adaptability  to 
fruit  culture,  and  especially  peach 
culture,  is  due  to  the  equalizing  in- 
fluence of  the  open  waters  of  the 
lake  upon  the  winds  of  winter;  and 
especially  upon  the  "  cold  waves," 
that  occasionally  swoop  down  upon 
them  from  the  north-west.  The  dif- 
ference of  temperature,  during 
storms  of  this  character,  in  favor  of 
the  eastern  shore,  is  usually  about 
eighteen  degrees  of  the  thermome- 
ter. 


The  actual  potency  of  this  lacrus- 
tine  "line  of  demarcation*'  is  but 
faintly  indicated  by  its  influence  upon 
the  mere  extremes  of  temperature. 
Its  ameliorating  influence  upon  a 
prevalent  dry,  south-westerly  wind, 
operating  through  long  periods  of 
time,  has  apparently  so  far  checked 
the  "burning  over"  process  that, 
while  the  annual  destruction  of  in- 
cipient timber  growths,  has  left  to 
the  broad  western  plains,  and  the 
prairies  little  beyond  grass  and  other 
vegetation  of  annual  growth ;  under 
the  lee  of  these  aqueous  modifiers, 
during  these  same  periods,  almost 
the  entire  surface  of  the  country  had 
come  to  be  densely  unforested;  until 
more  recently,  the  merciless  axe  of  a 
so-called  civilization,  impelled  by  a 
greed  for  lucre,  has,  in  some  cases, 
supplied  the  train,  by  means  of  which 
even  these  forests,  so  long  exempt, 
have,  together  with  (in  many  in- 
stances) the  unthinking  hands  that 
have  supplied  the  same,  been  given 
over  as  a  holocaust  to  the  terrible 
enemy. 

Within  and  beneath  such  a  cloth- 
ing of  forest,  atmospheric  movements 
proceed  but  slowly ;  while  both  radi- 
ation of  heat  and  evaporation  of 
moisture  are  correspondingly  re- 
strained; with  the  result  that  the 
temperature  and  relative  dryness  of 
the  partially  imprisoned  atmosphere, 
including  the  temperature  of  the 
soil  beneath,  rarely  reach  either  the 
maximum  or  ttie  minimum  of  the  air 
moving  freely  above.  The  amount 
of  this  relative  retardation,  under  the 
shelter  of  a  forest,  expressed  in  de- 
grees of  temperature  and  of  moisture 
respectively,  becomes  so  much  in- 
creased amelioration  to  be  added  to 
that  resulting  directly  from  water 
protection. 
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This  fact  does  not,  however,  as  we 
apprehend,  express  the  whole,  nor 
yet  the  most  important  result  of  for- 
est shelter,  when  taken  in  connection 
with  water  or  other  ameliorating  in- 
fluence. The  greater  rapidity  of  both 
evaporation  and  radiation,  in  an  open 
region,  must  necessarily  very  serious- 
ly restrict  the  operation  of  any  and 
all  equalizing  influences,  derivable 
from  the  presence  of  a  body  of  water; 
while,  as  already  shown,  the  presence 
of  continuous  forests  must  have  the 
effect  to  perpetuate  and  indefinitely 
extend  and  influence.  The  extent 
and  potency  of  this  subsidiary  in- 
fluence, we  apprehend,  is  generally 
but  faintly  comprehended. 

The  fact  that  from  Hudson  Bay 
southward,  and  from  Lakes  Superior 
and  Michigan  eastward,  almost  the 
entire  region  is  clothed  with  dense 
forests;  while,  farther  west,  these  are 
comparatively  wanting,  can  hardly  be 
attributed  to  other  causes  than  the 
modifying  influence  of  these,  and 
their  accompanying  inland  seas,  upon 
the  prevalent  westerly  and  northerly 
winds,  stimulating  and  protecting 
the  growth  of  forests,  and  with  their 
added  influences,  extending  their 
spread  eastward  and  southward,  till 
met  and  reinforced  by  the  operation 
of  similar  influences,  emanating 
from  the  ocean. 

Since  the  necessities  and  even  the 
convenience  of  the  human  race  are 
held  to  dominate  all  other  interests, 
we  may,  very  probably,  be  met  with 
the  question — How  is  civilized  man 
to  provide  for  his  needs,  except  by 
foregoing  the  advantages  under  con- 
sideration ? 

We  close  with  a  few  hints  looking 
to  a  possible  way  out  of  this  dilemma. 

A  settled  and  improved  agricult^ 
Ural  country  must  necessarily  be,  as 


it  usually  is,  subdivided  into  home- 
steads or  farms,  averaging  perhaps, 
not  more  than  from  eighty  to  one 
hundred  and  sixty  acres  each.  Upon 
every  such  subdivision,  at  least  one- 
tenth  is  or  should  be  resei'ved  as  a 
'•  timber  lot." 

Had  the  Government,  in  parceling 
out  these  lands,  and  in  conveying 
the  same  to  settlers,  stipulated  that  a 
certain  strip  or  portion,  along  the 
westerly  and  northerly  or  windward 
sides  of  each  parcel,  and  perhaps,  in 
case  of  larger  tracts,  strips  at  inter- 
mediate points,  should  be  perma- 
nently kept  and  maintained  as  forest, 
allowing  timber  to  be  cut  thereon 
only  under  certain  needful  restric- 
tions, to  insure  permanency ;  the 
needful  reserve  of  timber,  instead  of 
being,  as  is  now  generally  the  case, 
confined  to  a  square  plot,  generally 
at  the  rear  of  the  farm,  would  have 
been  distributed  as  above  stated,  with 
the  effect  to  divide  the  entire  region 
into  narrow  plots,  with  wind-breaks 
so  alternated,  as  to  give  to  the  whole 
nearly,  if  not  quit«,  the  climatic  ad- 
vantages of  a  region  of  continuous 
timber. 

The  omission  of  the  Government 
to  so  provide  can  not,  of  course,  be 
now  remedied,  save,  pos.«ibly,  in  the 
case  of  lands  yet  to  be  sold  and  con- 
veyed, yet  something  may,  perchance, 
still  be  done,  as  an  encouragement 
to  thought  and  even  action  in  this  di- 
rection by  the  enactment  of  laws  ex- 
empting from  taxation  lands  thus 
employed,  or  possibly  by  offering  pre- 
miums for  lands  so  reserved  and 
kept,  or  even  for  the  planting  of 
wind-breaks  under  suitable  stipula- 
tions and  restrictions. 

Yet  another  mode  of  accomplish- 
ing the  desired  result,  so  far  as  un- 
sold lands  are  concerned,  apparently 
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still  open  to  the  Federal  Government, 
is  to  amend  the  timber-planting  law, 
providing  that  in  all  future  cases  such 
planting  shall  be  done  at  such  points 
as  shall  afford  the  most  effectual  pro- 
tection to  the  lands  to  be  granted  in 
consideration  of  such  planting. 

The  public  thought  once  promi- 
nently attracted  to  this  subject,  as  is 
already  in  a  slight  degree,  the  case 
with  the  planting  of  the  borders  of 
highways,  such  thought  would  read- 
ily be  drawn  to  consider  the  utility 
of  similar  shelter  about  dwellings, 
ornamental  grounds,  gardens,  orch- 
ards, and  especially  the  farm  yards 
and  out-buildings,  all  which  must 
operate  more  or  less  effectively  in  re- 
taining, even  for  the  benefit  of  arable 
lands,  much  of  the  climatic  advan- 
tage peculiar  to  densely  wooded  re- 
gions. 

The  Black  Ash, — We  have  a  much 
better  opinion  of  this  timber  than  is 
expressed  on  pages  99,  100  of  this 
number.  Within  the  last  five  years, 
a  very  large  business  has  grown  up  in 
the  village  of  Lowville,  X.  Y.,  in  the 
manufacture  of  Black  Ash  furniture, 
and  it  now  employs  about  seventy 
men.  It  runs  exclusively  upon  cham- 
ber furniture,  (bedsteads,  bureaus, 
washstands,  wardrobes,  etc.,)  and 
when  trimmed  with  black  walnut 
and  varnished,  it  produces  a  most 
pleasing  effect.  There  are  other  con- 
siderable establishments  in  the 
Northern  States  using  this  lumber 
quite  extensively  for  furniture,  and  it 
is  also  largely  employed  for  inside  fin- 
ishing. It  shows  to  best  advantage 
when  sawn  in  planes  tangent  to  the 
rings  of  annual  growth,  and  when 
these  are  cut  a  little  obliquely.  Oc- 
casionally a  place  will  be  found  where 
the  growth  has  rounded  over  and 
shut  in  a  broken  branch,  and   the 


section  will  present  a  striking  resem- 
blance to  the  larva  of  some  great  in- 
sect. This  lumber  will  not  bear  ex- 
posure to  the  weather,  but  where 
sheltered,  it  is  firm,  solid,  durable, 
not  liable  to  shrink  or  warp,  and  de- 
cidedly elegant. 

Effect  of  the  weather  at  the  time  of 
Planting. — It  is  a  safe  precept  never 
to  plant  trees  on  a  hot  day,  and  es- 
pecially if  there  is  a  dry  and  hot 
wind.  If  possible,  take  a  day  that  is 
cool,  and  it  will  be  all  the  better  if  it 
is  misty  or  foggy,  and  when  the  sun 
is  hid  by  clouds.  Trees  set  on  a  damp 
day  are  very  apt  to  succeed,  while  on 
a  dry  and  very  warm  day,  they  will 
quite  as  often  fail. 

Correction  of  the  List  of  Papers  read 
at  the  Cincinnati  Meeting  of  the  Forestry 
Congress. — In  printing  this  list,  (pages 
36-38,)  we  followed  the  printed  pro- 
gramme, which  had  accidentally 
omitted  the  following  titles : 

1.  ••  Forest  Tree  Culture  in  Califor- 
nia, Prof.  Robert  E.  C.  Steams,  Ph.D., 
Berkeley,  California;  2.  On  the 
Growth  of  certain  California  Forest 
Trees,  and  the  Meteorological  Infer- 
ences suggested  thereby.  *  {By  the 
same  author.) 

This  omission  we  supply,  so  far  as 
possible  by  this  notice,  aiid  in  a  future 
number  an  abstract  of  these  papers 
will  be  given. 

In  the  list  of  members  printed  on 
page  35,  the  name  of  Jacob  H.  Stc- 
DCR,  of  Columbus,  O.,  was  accidentally 
misprinted. 

The  Labor  that  Man  will  Undertake  to 

get  Lumber. — In  the  leased  forests  of 

Busahir,  in    India,  Silver  Fir  {Abies 

Webbiana)  is  sawn  into  boards  10  feet 
long  and  9xf  inches.  It  is  carried  on 
men's  back  a  distance  of  at  least 
thirty  miles,  more  than  five  of  which 
are  over  a  bad  road,  with  steep  as- 
cents and  descents.  {Report  of  Dr. 
Brandis  on  Busdir  Foreshts^  p.  29. ) 
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FOREST  TREE  CULTURE  IN  CALIFORNIA.* 

Bt  ROBT.  E.  C.  STEARNS,  Ph.D.,  op  Berkelby,  Cal. 

Beview  of  the  Decade  1872-82. 

If  the  spring  of  1872,  much  enthusiasm  was  manifested  by 
a  considerable  portion  of  the  community  in  California,  in 
favor  of  some  of  the  Australian  trees  belonging  to  a  few 
species  of  the  Eucalypts  and  Acacias.  A  small  number  of 
co[»ies  of  Baron  Von  Mueller's  invaluable  treatise  on  "The 
principal  Timber  Trees  readily  eligible  for  Yictorian  Indus- 
trial Culture,  etc.,"  had  fallen  into  the  hands  of  intelligent 
persons,  and  had  been  noticed  by  the  newspaper  press,  and 
other  publications  of  a  more  permanent  character  in  Califor- 
nia and  the  East,  so  that,  without  creating  a  fever,  much  in- 
terest resulted  therefrom.  Lest  this  feeling  should  prove 
ephemeral,  I  thought  the  opportunity  to  stimulate  the  public 
pulse  too  good  to  be  lost ;  so  I  prepared  a  paper  "  On  the 
Economic  Value  of  certain  Australian  Trees,  etc.,"  which 
was  read  before  the  California  Academy  of  Sciences,  July, 
1872.  This  was  published  in  the  Proceedings  of  the  Academy, 
and  extensively  noticed  or  copied  in  whole  or  in  part  in 
various  publications  git  home  and  elsewhere.  In  addition  to 
the  above,  a  pamphlet  edition  of  twenty -five  hundred  copies 

*Read  at  the  American  Forestry  Congress  at  Cincinnati,  in  April,  1882. 
Vol.  I— No.  4—1  145 
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was  printed  and  judiciously  distributed,  free  of  expense  to  the 
public. 

The  result  was  satisfactory,  for  there  is  good  reason  to  be- 
lieve that  it  led  to  the  planting  of  one  hundred  and  fifty 
thousand  trees  more  than  would  otherwise  have  been 
planted, 

The  chief  importance  of  the  paper,  was  in  its  timely  publi- 
cation and  wide  distribution,  and  in  its  not  presenting  too 
much  at  "one  meal."  As  to  the  matter  contained  in  it,  aside 
from  my  own  limited  experience  with,  and  observation  on,  the 
Eucalypts  and  Acacias,  and  reference  to  the  medicinal  vir- 
tues oi  E.  globulus^  its  merits  belong  to  Dr.  Von  Mueller,  who 
was  freely  quoted  and  properly  credited. 

Before  this  time  also,  the  veteran  editor  of  the  California 
Farmer^  Colonel  Warren,  had  stirred  up  the  people,  and 
General  Stratton,  of  Alameda  county,  and  a  few  others,  bad 
made  their  faith  visible  in  their  works,  by  planting  several 
acres.  I  refer  to  the  above  more  fully  than  I  otherwise 
should,  in  order  to  impress  upon  the  Association  the  impor- 
tance of  reaching  the  public  through  a  judicious  expenditure 
for  printing  and  timely  distribution  of  documents.  Ten  years 
have  elapsed,  and  it  may  be  well  to  look  back  and  review  the 
situation. 

It  may  now  be  asked,  "  What  is  the  present  sentiment  as 
to  these  Australian  trees?  Have  they  fulfilled  expectations, 
or  have  they  disappointed  anticipations  and  fallen  from 
grace ?'*  Before  this  question  can  be  properly  answered, 
certain  explanations  are  necessary,  and  these  explanations, 
and  what  follows  incidentally,  may  perhaps  be  the  best  an- 
swer that  can  be  given. 

Of  the  Acacias  I  am  not  aware  of  any  plantation  that  has 
been  made  for  economic  purposes,  though  many  of  the  species 
yield  products  especially  useful  in  the  arts.  Thousands  of 
trees  of  a  few  species  have  been  planted  for  show,  and  are 
still  popular  for  ornamental  purposes. 

Of  the  great  number  of  species  of  Eucalypts  (over  150),* 


*  Baron  Vou  Mueller,  in  a  lecture  on  the  Flora  of  Australia,  delivered 
at  Ballaarut,  Sept.  13,  1882,  gives  the  approximate  number  of  species  of 
the  Acacia  as  320,  and  of  the  Eucalyptus  as  120.  He  probably  regards 
uome  species  formerly  published  as  now  united  with  others. — Editor, 
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probably  three-fifths  of  those  planted  iu  California  are  of  the 
species  popularly  known  as  the  Blue  Gum,  E.  globulus;  the 
other  two-fifths  being  JEJ.  viminaliSy  E.  marginata  and  E.  ros- 
trata.  Perhaps  even  a  larger  proportion  of  the  Blue  Gum  has 
been  planted  than  I  have  estimated,  as  its  more  rapid  growth 
gave  it  the  lead  of  the  others  in  attracting  attention,  so  that 
in  speaking  of  the  Eucalyptus,  in  California  nearly  every 
person  would  identify  the  generic  name  with  E.  globulus^ 
though,  as  before  stated,  there  are  over  a  hundred  and  fifty 
species;  only  about  half  a  dozen  are  cultivated  in  California. 

Aside  from  its  rapid  growth,  the  Blue  Gnra  is  undoubtedly 
of  less  value  fur  most  purposes  than  its  harder-wooded  con- 
geners.  The  number  of  Eucalyptus  trees  planted  in  Califor- 
nia during  the  decade  under  review  is  probably  over  six  miU- 
ions.  One  nurseryman^  who  makes  a  specialty  of  forest  trees 
(almost  exclusively  three  or  four  of  the  Eucalypts,  the  native 
Monterey  Cypress,  Cupressus  macrocarpa^  and  the  Monterey 
Pine,  P.  insignis)^  and  who  contracts  to  plant  any  number  of 
trees  or  acres,  claims  to  have  raised  and  sold  nearly  the  num- 
ber above  stated,*  and  between  two  and  three  millions  of  the 
native  Moiiterey  Cypress ;  this  latter  is,  I  presume,  used  only 
for  ornament  and  hedges,  for  which  purpose  it  is  justly  popu- 
lar. His  sales  of  the  Eucalyptus  last  year  were  small,  only  fifty 
thousand;  but  this  year  (1882)  he  expects  to  do  better,  and  an- 
ticipates orders  for  seventy*  five  thousand  of  the  two  species,, 
blue  and  red.  As  there  are  many  other  nurseries  in  the  State- 
which  raise  and  sell  the  foregoing  species,  the  whole  number 
mast  be  exceedingly  great,  and  quite  likely  for  the  ten  yjears- 
exceeds  the  total  I  have  given. 

A  large  portion  ot  said  total  has  been  planted  in  the  streets, 
house-lots,  and  yards  of  the  cities,  towns,  and  villages,  and 
otherwise  used  in  profusion  for  the  adornment  of  the  larger 
estates  of  suburban  neighborhoods.  So  extensively  have  the 
Blue  Gums  and  Cypress  been  planted  in  many  places,  to  the 
almost  absolute  exclusion  of  deciduous  trees,  that  the  vistas 
afforded  by  the  streets  are  exceedingly  somber  and  monoto- 
nous through  general  sameness  of  form  and  tone  of  color. 

*1  have  no  reason  to  doubt  his  word,  but  for  the  sake  of  an  ample  mar- 
gin on  the  side  of  fact,  I  have  assumed  six  millions  as^&safe  total. — Au* 
thor. 
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As  might  have  been  expected  under  the  circumstances,  a  great 
deal  of  inconsiderate  phmting  was  done,  and  the  rapacious 
and  irrepressible  Eucaly[>t8  were,  as  often  as  otherwise, 
placed  in  a  lot  where  there  was  only  room  enough  for  a 
flower-bed ;  often  several  trees  were  put  in  a  space  represented 
by  the  part  that  is  left'of  a  lot  fifty  by  one  hundred  feet,  after 
the  house  and  outbuildings  are  provided  for.  Within  such 
narrow  limits  the  Eucalypts  soon  become  monopolists,  and 
kill  out  the  small  shrubs  and  flowers  upon  which  their  shadow 
falls,  or  that  are  within  reach  of  their  far-spreading  roots. 
For  the  reasons  just  stated,  namely,  the  monotonous  eflfect  in 
streets,  etc.,  through  too  exclusive  use,  and  the  killing  out  of 
other  and  smaller  forms  through  injudicious  planting  within 
too  narrow  limits,  these  trees  are  not  as  universally  popular 
for  ornamental  purposes  in  some  localities  as  formerly. 

The  perfume  of  the  Blue  Gum,  so  agreeable  to  many  per- 
sons, and  undoubtedly  of.  great  value  as  an  anti-malarial, 
(which  is  produced  by  the  terp  and  camphor  contained  in  the 
foliage),  is  offensive  to  many,  suggesting  as  they  assert  the 
urine  of  cats. 

As  will  be  seen  in  the  foregoing,  there  is  no  argument 
against  the  tree  per  se,  for  the  fault  is  that  of  inconsiderate 
and  unwise  planting,  analogous  to  the  planting  of  potatoes  or 
pumpkins  in  a  flower-bed,  or  the  planting  of  geraniums  and 
roses  in  a  potato-patch  or  corn-field.  Whatever  may  be  the 
special  beauty  or  virtues  of  a  plant,  it  is  nevertheless  a  weed 
when  out  of  place.  So  also  with  our  Monterey  Cypress — 
which  has,  it  may  with  truth  be  said,  a  cosmopolitan  and 
world-wide  appreciation,  wherever  it  will  grow,  as  one  of  the 
most  beautiful  of  evergreen  forms — when  out  of  place,  or 
over  or  unduly  planted.  In  my  immediate  neighborhood, 
while  many  of  both  the  native  and  foreign  species  are  being 
planted,  many  are  being  cut  down.  As  there  was  indiscrimi- 
nate and  inconsiderate  planting,  so  there  is  likely  to  be  indis- 
criminate and  inconsiderate  cutting  down.  The  trees  removed, 
however,  make  but  a  small  numerical  showing,  as  compared 
with  the  number  still  being  planted  for  ornamental  purposes. 
Again,  the  places  formerly  occupied  by  the  Eucalypts,  Cy- 
presses, etc.,  are  being  filled  with  other  species,  deciduous 
trees  generally,  so  that  from  many  points  of  view  there   will 
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be  a  gain. — A  gain,  not  only  through  the  special  improvement 
of  given  localities,  but  from  the  broader  aspect  of  an  advance 
in  popular  knowlege  and  popular  taste  and  increased  public 
interest  in  tree-planting,  and  incidentally  in  forest  culture. 

The  present  set  of  the  current,  though  local  and  limited, 
was  atiticipated  by  me  in  my  paper  (of  1872),  where  I  re- 
marked : 

"  W©  have  many  native  trees  well  adapted  for  timber  or  wind-breaks 
and  ^hile  calling  the  attention  of  land-owners  and  others  to  the  exotic 
forms  above  mentioned  and  their  special  qualities  as  enumerated  in  Dr. 
Von  Mueller's  excellent  paper,  I  do  not  wish  to  be  understood  as  making 
an  unfavorable  comparison  as  against  indigenous  species,  as  for  some  of 
the  purposes  mentioned  they  will  answer  equally  well." 

To  have  pressed  the  point  sharply  at  the  time  might  have 
deterred  many  from  planting  at  all.  And  here  I  may  be  al- 
lowed to  diverge  for  a  moment  from  the  general  path  I  am 
pursuing  to  say,  that  if  evergreen  trees  are  desirable^  or  to  be 
planted,  no  foreign  forms  can  be  found  that  for  beauty  or  util- 
ity surpass  in  luxuriant  and  graceful  beauty  our  Lawson's 
Cypress  {Cupressus  Lawsoniana)  and  the  Hemlock  Spruce 
[TsxLga  Douglassii);  yet  these  matchless  forms  are  so  rarely 
seen  in  our  streets  and  yards  as  to  make  the  occurrence  of  a 
specimen  noticeable  to  him  who  loves  trees  and  knows  the 
sylvan  treasures  of  our  native  forests. 

Where  space  will  admit,  these  beautiftil  forms  are  especially 
suitable  for  wind-breaks  and  high  untrimmed  hedge-rows  ;  so 
also  with  the  Monterey  Cypress  and  Pine,  the  sturdy  lateral 
branches  of  the  latter  making  it  particularly  useful  where  high 
winds  have  to  be  resisted. 

So  fur  as  the  main  question  affects  theormimental  culture  of 
Australian  trees,  etc.,  in  California,  the  foregoing  rather  diffuse 
explanation,  must  be  the  answer. 

In  the  matter  of  Eucalyptus  and  forest  culture  within  the  de- 
cade, much  has  been  learned,  as  to  the  relation  between  cli- 
matology and  these  trees,  and  the  proper  selection  of  species 
to  meet  the  climatic  limitations.  It  should  be  borne  in  mind 
by  those  living  east  of  the  Rocky  Mountains  and  the  iireat 
American  desert,  that  but  little  is  known  of  the  meteorology 
of  the  occidental  half  of  North  America.  The  oldest  inhab- 
itant, the  California  aborigine,  not  a  very  high  typo  of  the 
Amencan  red  man,  had  but  little  thought  of  the  subject  from 
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the  economic  side ;  or  if  he  had,  the  records  were  simply  kept 
upon  the  inexact  tablets  of  his  memory,  and  handed  dowa 
traditionally  ivova  generation  to  generation.  The  Spanish 
padres,  who  in  a  certain  way  maybe  r^gared  as  the  successors 
of  the  Indians,  or  the  connecting  link  between  the  present 
civilization  and  the  barbarism  of  the  past,  did  better;  but  in  a 
very  general  way, — limited  by  their  limited  agricultural  experi- 
ments,— transmitted  some  light  upon  the  peculiarities  of  the 
climate  of  California.  Practically  but  little  was  known  by 
the  Americans  at  the  time  that  agriculture  became  a  pursuit 
or  vocation  on  this  part  of  this  Pacific  coast,  so  that  our  pres- 
ent knowledge  has  been  purchased  by  experience  and  fre- 
quently at  a  great  loss  of  money,  energy  and  time.  This  loss 
of  time  and  money  has  ensued  in  some  places  to  those  who 
planted  the  Eucalyptus  globulus.  This  species,  which  seems 
generally  to  thrive  within  the  influence  of  the  coast  climate, 
where  the  saline  quality  of  the  coast  atmosphere  neutralizes 
the  occasionally  too  low  temperature  of  the  winter  months, 
often  fails  in  the  interior.  28°  Fahrenheit  is  about  the  tem- 
perature limit  as  to  cold.  It  would  be  extraordinary  indeed 
if  this  species,  or  any  other  one  species  of  the  forest  tree, 
planted  as  extensively  and  over  so  wide  and  diversified  a  cli- 
matic area  as  E,  globulus  has  been,  from  Oregon  throughout 
California,  into  Arizona,  did  not  fail  somewhere  within  so  vast 
a  territory.  Bearing  upon  this  point  as  well  as  showing  how 
many  have  been  planted,  etc.,  the  following,  kindly  furnished 
me  by  J.  R.  Scupham,  Esq.,  of  the  Central  Pacific  Railroad 
Company,  is  of  particular  interest : 

"  The  Company  have  planted  Eucalyptus  globulus,  E.  rostrata,  E.  sidemxy- 
Ion,  E.  cornuia,  E.  marginaic^,  and  other  varieties.  Some  were  bought  in  the 
nurseries,  but  most  of  them  were  raised  from  seed  sent  by  Von  Mueller. 
Hundreds  and  thousands  of  trees  have  been  planted  along  the  right  of 
way  and  in  plantations.  About  San  Francisco  Bay  all  species  flourish  if 
cultivated  when  young;  but  most  growth  is  made  by  the  E.  globulus,  B, 
cornuta  and  E.  giganiea.  In  the  interior  valleys  these  species  will  not  flour- 
ish, are  not  sure  even  to  live  save  in  exceptional  places;  while  the  E,  ros^ 
trata  and  E.  viminalis  seem  to  do  well  and  bear  the  frost.  At  Delano  is  one 
interior  locality  where  the  E.  globulus  flourishes  in  spite  of  frost.  A  rich 
soil  compensates  for  some  frost,  as  is  evinced  also  by  this  species  also 
flourishing  atChico.  The  first  group  mentioned  will  not  grow  in  Arizona 
nor  along  the  Southern  Pacific  Railroad  east  of  Colton.  In  a  plantation 
of  one  hundred  and  twenty  thousand  trees  at  Tipton,  well  cared  for 
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nearly  all  the  trees  of  the  first  group  died  after  struggling  along  for  two 
years,  while  the  E.  rostrata  and  the  like  thrive  though  growing  slowly." 

"  It  is  never  too  late  to  mend,"  and  though  the  too  exclusive 
jjilsLuting  of  £.  globulus  hsiS  resulted  iu  occasional  disappoint- 
ment, such  instances,  though  often  chargeable  to  lack  of  judg- 
ment in  the  party  disappointed,  (nevertheless  to  be  regretted,) 
are  not  numerous ;  and  it  is  gratifying  to  perceive  that  no  mate- 
rial check  has  been  given  to  tree-planting  by  these  occasional 
mishaps.  The  Eucalypts  now  being  set  out  are  selected  with 
proper  regard  to  local  climate,  soil  and  station,  as  well  as  to 
the  qualitj  of  their  wood.  For  regions  where  the  summer 
heats,  drouth  and  winter  frosts  are  factors,  the  species  named 
by  Mr.  Scupham  are  now  being  used. 

Touching  the  value  of  the  Eucalypts  for  lumber,  based  upon 
the  product  of  California-grown  trees,  but  little  can  be  said. 
The  time  has  not  arrived  to  determine  that  question.  The 
lumber  sawed  in  Australian  mills  is  not  made  from  trees  of 
only  ten  to  fifteeen  years  of  age,  and  it  is  probable  that  very 
few  of  the  Eucalypts  planted  in  California  are  as  old  as  fifteen 
yeara  from  the  seed.  Our  native  trees  of  so  recent  a  growth 
are  not  used  for  or  made  into  lumber,  and  nothing  but  soft 
and  sappy  wood  can  be  expected  from  trees  so  young.  The 
reported  unsatisfactory  results  of  experinients  with  telegraph 
poles  and  railroad  ties,  so  far  as  regards  the  latter  use  es[>ec- 
ially,  might  have  been  anticipated,  though  the  experiment 
with  the  Red  Gum,  if  the  wood  was  properly  seasoned, 
was  worth  the  trial.  Whether  the  telegraph  poles  were 
barked  and  well  seasoned  before  setting  I  have  not  learned. 
For  the  purposes  of  fuel  the  wood  of  these  trees  requires  to 
be  split  immediately  after  felling,  the  same  as  the  White  Birch 
of  the  East,  otherwise  it  becomes  soggy  and  worthless. 

Of  the  profit  of  Eucalyptus-growing  for  fuel  purposes,  the 
most  reliable  testimony  is  that  which  relates  to  the  plantation 
of  Gen.  Stratton,  before  referred  to,  which  consisted  of  forty- 
five  acres,  (forty-three  of  E.  globulus  and  two  -B.  viminalis^ 
planted  in  1869 — ten  being  from  seed  sown  April  7, 1869.  Re- 
cently, twenty  acres  of  this  artificial  forest  have  been  cleared, 
to  make  room  for  an  orchard,  and  after  charging  every  item 
of  cost  and  a  yearly  rental  of  five  dollars  per  acre,  the  net 


152  Hie  American  Journal  of  Forestry. 

profits,  as  shown  by  the  owner,  are  "  |3,866.04  on  twenty  acres 
in  eleven  years." 

Prof.  Hilgard,  of  the  University  of  California,  recently  dis- 
tributed circulars  for  the  purpose  of  collecting  facts  regarding 
the  Eucalyptus  from  the  various  forest-growers  throughout 
the  State.  Though  but  few  responded,  the  information  ob- 
tained is  of  great  interest,  and  the  bulk  of  testimony  decidedly 
favorable.  Time  and  space  will  not  permit  me  to  extend  this 
communication  by  giving  the  details  as  presented  by  Prof. 
Hilgard,  at  a  meeting  of  the  State  Horticultural  Soc.  Of  his 
remarks  thereon  I  quote  as  follows  from  the  Rural  Press  of 
Feb.  4th,  1882,  and  also  inclose  a  copy  for  further  reference 

if  required: 

"Of  the  Eucalyptus,  Prof.  Hilgard  said  that  it  was  no  douht  a  great  pest 
when  it  was  planted  in  the  wrong  place;  but  there  is  abundant  use  and 
space  somewhere  for  a  rapidly-growing,  drouth-resisting  tree,  which  grows 
well  in  half  the  State.  Part  of  our  State,  because  of  its  lack  of  trees,  is 
called  an  arid  region.  If  all  the  lands  capable  of  bearing  the  Eucalyptus  * 
were  forest,  who  would  call  it  so  ?  Not  only  the  name,  but  the  climate 
would  change. 

"  We  need  fuel,  lumber,  railroad  ties.  etc.  If  the  Blue-Gum  does  not 
make  good  ties,  other  kinds  of  Eucalyptus  will.  The  wood  is  no  softer  or 
more  porous  than  Redwood ;  probably  as  durable  and  resistant  of  insects 
or  decay.  It  is  better  fuel  than  Cottonwood,  and  it  is  good  for  inner  cab- 
inet-work if  not  for  outside. 

"  Beggars  should  not  be  choosers.  If  we  are  in  a  Californian  hurry  to 
get  rich  in  tree-growing,  we  can  not  grow  first-class  woods.  We  are  trying 
all  sorts  of  trees.  At  the  University  they  are  now  being  set  out.  It  is 
desirable  that  hard-wood  trees  should  be  planted  for  future  use.  But 
let  us  not  despise  the  Eucalyptus  globulus  for  immediate  use.  Let  us  clothe 
the  Coast  Range  and  foot-hills  with  forests,  if  only  to  increase  the  rain-fall 
and  the  beauty  of  the  country. 

*'  Suppose  even  that  the  estimated  returns  from  planting  given  us  are 
too  high  to  the  average;  still,  if  we  can  get  full  farm  rent  off  of  millions 
of  acres  now  lying  out,  it  will  add  greatly  to  the  wealth  and  promote  the 
industries  of  the  State.  We  can  not  grow  hard-wood  forests  in  time  for 
the  giving  out  of  the  Redwood  supply.  Let  us  have  something  to  fall 
back  upon." 

In  relation  to  the  sanitary  and  medicinal  value  of  certain 
species  of  Eucalypts,  though  perhaps  too  much  has  been  claimed 
by  enthusiastic  friends,  there  is  enough,  minus  exaggeration, 
to  justify  their  being  regarded  as  of  unquestionable  merit. 
My  own  opinion  of  the  medicinal  virtues  of  the  E,  globulus 
in  certain  cases,  based  upon  personal  experience  as  hereto- 
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fore  expressed,  has  since  been  confirmed  by  repeated  experi- 
ments. 

From  the  foregQing  it  will  be  seen,  and  I  believe  readily 
conceded,  that  tree-planting  in  California  for  the  past  decade, 
has  7iot  been  a  failure;  that  if  one-half  the  trees  planted  as 
represented  by  the  preceding  figures,  are  still  living  and  grow- 
ing,/Ae  past  has  been  really  a  very  great  success;  that  if  new 
plantatipns  are  being  made  at  the  rate  of  say,  only  fifty  thou- 
sand to  seventy-five  thousand  per  annum,  that  the  present  is 
full  of  promise  and  the  future  full  of  hope ;  that  the  very  dis- 
appointments which  have  occurred,  though  a  loss  to  individ- 
uals, are  a  public  gain,  as  being  likely  to  eventuate  in  a  more 
diversified  and  intelligent  selection,  and  to  induce  a  more  ex- 
tended and  critical  inquiry  as  to  the  economic  and  sesthetic 
value  of  other  sylvan  forms.* 


PLANTING  IN  WASTE  PLACES. 

By  BERN  hard  E.  FERNOW,  op  Slatinoton,  Pa. 

MOST  of  the  methods  recommended   and  described   in 
American  papers  for  planting  forests,  presuppose  that 
the  ground  to  be  planted  is  arable,  or  at  least  workable  with 
the  spade.     This  may  be  all  .rigbt  for  the  Prairie  States;  yet 
there  are  probably  on  every  farm  in  the  mountainous  regions 
more  waste  places  than  anywhere  else,  that  will  never  pay  to 
get  the  stones  out — that  wont't  grow  any  grass  of  value,  and 
that  defy  all  cultivation.     There  are  others  which  are  too  wet, 
and  on  account  of  their  nature  drainage  for  agricultural  use 
is  impossible  or  unprofitable ;  others  again,  which  on  their 
dry,  shifting  sand  will  not  bear  any  crop. 

These  are  the  very  places  to  which,  in  time,  the  forest  in 
every  well-settled  country  will  be  more  or  less  confined,  the 
better  portions  being  needed  for  farming  purposes ;  and  for- 
tunately enough,  not  only  can  such  places  be  made  to  bear 

^This  paper  was  accompanied  by  a  collection  of  herbarium  specimens 
of  several  species  of  Eucalypts  grown  in  California.  These  were  possessed 
of  great  interest.— JErft/or. 
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forests,  but,  being  so  used,  they  are  improved,  and  often,  after 
some  time,  gain  in  value,  even  for  agricultural  crops. 

To  find  out  cheap  methods  for  covering  such  places  with  a 
tree-growth  is  therefore  a  task  not  to  be  neglected. 

With  this  object  in  view,  I  give  the  following  description 
of  a  very  valuable  instrument,  to  be  used  in  places  where  the 
spade  is  not  easily  applied,  or  where  it  is  an  object  to  quickly 
cover  a  large  area.  It  is  especially  applicable  for  one  t^nd  two- 
year-old-plants  (in  most  eases  the  best  age  for  planting),  and 
is  most  extensively  used  in  Germany,  for  the  inforestation  of 
the  Inrge  heaths,  in  the  sandy  plaius,  and  in  mountain  lauds. 
Millions  of  young  pines  are  planted  every  year  in  this  way. 

This  instrument  consists  of  two  parts : 
a  shoe  made  of  iron,  with  one  rounded 
and  one  flat  side,  tapering  towards  the 
end,  in  shape  like  a  half  cone,  so  that  two 
of  these  shoes  placed  together,  with  the 
flat  sides,  would  represent  a  perfect  cone, 
or  nearly  so;  in  the  center  (somewhat 
nearer  the  flat  side)  of  the  base  is  a  threaded 
hole  to  receive  the  handle,  which  consists 
of  an  five-eights  inch  rod,  three  and  one- 
half  feet  long,  with  a  squarely  set  wood 
haft.  The  shoe  maybe  made  eight  inches 
long  and  throe  and  one-half  inch  at  the 
base,  and  tamake  it  somewhat  lighter  it 
may  be  cast  with  a  square  oblong  hole 
half  way  through  the  back. 
The  modus  operandi  is  to  thrust  this  iron  dibble  into  the 
ground  where  the  plant  is  to  stand,  somewhat  open  up  the 
hole  thus  made,  by  moving  the  dibble  back  and  forth;  with- 
draw, put  the  plant  into  the  hole  to  the  straight  side,  thrust 
the  dibble  again  into- the  ground  one  to  one  and  a  half  inch 
back  of  the  first  hole,  somewhat  slantingly  towards  the  bot- 
tom of  this,  press  forward  to  fasten  the  plant  in  its  stand; 
then  by  a  few  irregular  thrusts  close  the  last  made  hole  and 
proceed  to  the  next  place. 

The  original  instrument  had  a  short,  rounded  handle,  and 
the  whole  operation  was  done  by  one  man,  who  could  dispose 
of  1,200  to  1,700  plants,  according  to  locality. 
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Where  the  planting  is  done  on  a  large  scale,  the  work  pro- 
gresses most  expeditiously,  if  an  active  boy,  or  still  better,  as 
my  experience  goes,  a  woman,  serve  two  platiters  with  the 
plants.  The  planters  manipulate  the  dibble,  whilst  the  boy 
with  the  plants,  in  a  mixture  of  loam  and  water  (to  keep  the 
roots  not  only  moist,  but  also  heavy  for  better  dropping  into 
the  plant  hole),  holds  the  plant  in  the  hole,  first  serving  the 
one  and  then  the  other.  With  this  force,  if  accustomed  to 
the  work,  5,000  plants  may  be  disposed  of  per  day,  or  as  for 
such  planting  of  yearlings,  at  least  7,000  plants  should  be  set 
out  per  acre.  The  planting  will  cost  from  $4.50  to  |5.50  per 
acre. 


THE  PECAN  (Carya  oliv^formis). 

BY  S.  B.  BUCKLEY,  op  Austin,  Texas. 

1"^IIIS  tree  grows  north  as  far  as  latitude  42°  along  the 
tributaries  of  the  Mississippi  River.  At  Terre  Haute,  on 
the  Wabash,  Indiana,  according  to  Prof.  Wood,  there  are  spec- 
imens of  it  80  to  90  feet  high ;  hence  it  attains  fully  as  large 
dimensions  as  regards  height  at  the  North,  as  it  does  in  the 
Sonth-Western  States,  where  it  most  abounds.* 

*Prof.  Robert  Ridgeway  of  the  Smithsonian  Institution,  in  a  catalogue 
of  the  native  trees  of  the  Lower  Wabash  and  White  River  Valleys,  in  Il- 
linois and  Indiana,  (June,  1882)  remarks  as  follows  concerning  this  spe- 
cies: 

"Common  in  rich  bottom-lands.  This  is  by  far  the  largest  of  the  Hick- 
ories, being  in  truth  one  of  the  very  largest  trees  of  the  forest.  With  the 
single  exception  of  the  White  Elm,  the  Pecan  tree  has,  in  proportion  to 
itt«  size,  the  most  widely  expanded  head  of  any  tree,  while  in  altitude  and 
majestic  appearance,  the  largest  and  finest  Elms  bear  no  comparison.  The 
dome-like  head  may  occasionally  be  seen  reared  conspicuously  above  the 
surrounding  tree-tops,  even  in  a  very  lofty  forest — some  trees  being  as 
much  as  175  feet  high  (by  actual  measurement)  wiih  an  ambitus  of  100 
feet  or  more.  The  trunk,  like  that  of  the  Shell-bark  Hickories  {Carya 
alba  and  C.  sulcata),  is  very  long,  often  measuring  more  than  50  feet,  and 
occasionally  80  to  90  feet  to  the  first  limbs.  A  very'  large  tree  of  this 
species,  cut  down  in  the  "Timber  Settlement,"  Wabash  county,  and 
measured  by  Dr.  Schneck,  was  found  to  be  175  feet  high,  with  a  clear 
trunk  90  feet  long,  and  16  feet  circumference.  Another,  still  standing, 
only  15  yards  distant,  had  exactly  the  same  circumference,  and  appar- 
ently agreed  very  closely  in  other  measurements.     A  very  fine  tree  in  the 
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It  grows  throughout  a  large  portion  of  Texas,  particularly 
on  rich  lands  along  streams.  Last  spring  the  writer  saw  it 
growing  at  Lampasas  Springs  in  Mexico,  75  miles  S.  W.  of 
lands  on  the  Rio  Grande.  On  the  Lower  Bnizos  River  in 
Texas,  one  was  measured  in  1860,  which  was  six  feet  in  diam- 
eter at  three  feet  from  the  ground,  with  an  estimated  height 
of  80  to  90  feet.  It  was  a  majestic  tree,  with  large  spreading 
branches.  I  now  have  a  Pecan  tree  near  my  barn,  which  has 
a  circumference  of  eight  feet  four  inches,  at  four  feet  from  the 
ground.  Its  lower  branches  are  large  and  nearly  horizontal 
and  about  15  feet  from  the  ground.  Its  spread  of  branches  is 
about  48  feet,  in  one  direction,  and  50  in  another.  In  summer, 
it  gives  a  very  useful  shade.  This  fall  we  have  gathered  five 
and  a  half  bushels  of  pecans  from  it,  and  there  appears  to  be 
a  bushel  yet  to  gather.  I  sold  four  bushels  in  Austin,  for 
$14.00,  and  there  are  more  than  enough  remaining  for  family 
use.  This  is  an  uncommon  yield.  The  pecans  were  in  clus- 
ters of  from  four  to  six,  and  so  thick  and  heavy  that  some  of 
the  branches  were  broken. 

Many  bushels  of  pecans  are  bought  at  Austin,  and  sent  to 
other  markets,  both  north  and  south,  where  they  are  rapidly 
growing  into  fAvor,  being  considered  by  many  the  best  nut 
grown.  About  twenty-three  years  ago,  I  measured  some  Pe- 
can trees  near  the  Santee  River,  in  South  Carolina,  one  of  which 
was  six  feet  and  ten  inches  in  circumference,  at  three  feet 
from  the  ground.  They  were  pUvnted  by  the  Huguenots  from 
seeds  obtained  in  Louisiana. 

The  Pecan  has  tap-roots,  which  are  often  branclied  at  the 
depth  of  two  or  three  feet,  and  growing  then  still  deeper. 
Hence,  it  is  difficult  to  transplant  it  successfully,  when  it  is 
more  than  one  or  two  years  old.  It  is  also  very  difficult  to 
eradicate,  when  it  is  deeply  rooted.  This  I  know  from  expe- 
rience, having  some  sprouts  of  it  growing,  which  I  have  vainly 
tried  to  kill,  by  repeatedly  digging  out  the  roots  to  a  depth  of 

White  River  Bottema  of  Gibson  county,  Ind.,  was  30  feet  in  circumfer- 
ence at  the  ground,  and  18i  feet  above  the  swollen  base.  The  column- 
like trunk  was  more  than  50  feet  to  the  first  limb,  while  the  lofty  top 
spread  100  feet.  Near  Sandborn,  in  Knox  county,  Ind.,  according  to  Prof. 
Collet  (Cox^s  Geological  Survey  of  Indiana,  1S73,  p.  364),  there  is  a  tree  of 
this  species  measuring  8  feet  in  diameter,  but  its  height  is  not  stated.*' 
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from  six  inches  to  a  foot.  Hence,  the  Pecan  is  little  affected 
by  the  drouths  of  suraraer.  Its  wood  makes  an  excellent  fnel, 
being  considered  one  of  the  best.  It  is  much  used  for  ax 
helves  and  other  purposes,  where  toughness  is  required,  but 
large  sticks  of  it  are  not  durable,  when  unprotected  from  the 
attackof  insects,  by  which  they  become  worm-eaten  and  soon 
decay. 

In  Texas  Pecan  trees  begin  to  bear  at  from  six  to  twelve 
years  old,  according  to  favorable  or  unfavorable  conditions. 
I  had  some  sprouts  from  stumps,  that  grew  into  trees,  and  be- 
gan to  bear  when  six  years  old;  but  these  were  fed  by  the 
roots  of  trees  in  a  deep  rich  alluvial  soil,  which  had  been  cut 
when  about  twelve  inches  in  diameter.  I  think  the  Pecan 
would  thrive  on  the  deep  rich  prairie  soils  of  the  west;  and 
if  so,  it  would  surely  be  one  of  the  most  profitable  trees  to 
plant. 

[Our  correspondent  makes  no  allusion  to  the  barbarism  often 
practiced  in  gathering  pecan  nuts.  We  are  not  aware  how 
generally  this  prevails,  but  the  following  item  from  the  Vin- 
cennes  Sun  (Nov.,  1882)  will  illustrate  the  point: 

"  We  understand  that  about  twenty  £ecan  trees  have  been  cut  down  by 
nut-hunters  near  the  mouth  of  the  Embarras  Hiver.  The  owners  of  the 
land  were  so  incensed  at  the  vandalism,  that  they  prowled  the  woods  a  day 
or  two  with  shot-guns,  in  order  to  teach  the  interlopers  a  lesson." 

There  should  be  an  efficient  law  for  punishing,  and  an  en- 
ergetic means  for  prosecuting  such  wanton  waste.] 


THE   MICHIGAN    LAW  FOR    TREE-PLANTING  BY 

THE  ROADSIDES. 

THE  Consolidated  Road  Act  of  Michigan,  approved  June 
8,  1881,  presents  one  feature  in  respect  to  planting  by 
the  roadside  that  deserves  attention ;  and  as  the  season  has 
come  around  at  which  the  Legislatures  of  most  of  the  States 
are  in  session,  we  present  below,  so  much  of  the  law  as  relates 
to  this  subject.  It  will  be  seen  that  it  is  obligatory  upon 
Townships,  unless  by  a  vote  at  a  Town  Meeting,  the  citizens 
excuse  themselves  from  its  operation,  and  that  unless  so  de- 
termined, the  work  must  continue  from  year  to  year,  until  all 
the  roads  are  planted. 
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We  regard  this  law  as  eminently  progressive,  and  especially 
worthy  of  imitation  in  the  Prairie  States : 

"  Chapter  X.  Shade-Trees  and  Watering  Troughs  in  Hightoays. 
'*  Section  1.  Shade-trees  shall  be  planted  along  both  sides  of  the  pub- 
lic highways,  at  the  uniform  distance,  as  near  as  may  be,  of  sixty  feet 
apart,  and  not  less  than  twenty-three  nor  more  than  twenty-five  feet  from 
the  center  line  of  the  highway,  but  the  Township  Board  of  any  Township 
may  direct  as  to  the  distance  which  trees  may  be  set  from  each  other  or 
from  the  outer  line  of  the  highway.  All  trees  now  growing  upon  the  sides 
of  any  highway,  and  all  trees  that  may  be  hereafter  planted  thereon,  stand- 
ing more  than  sixty  feet  apart,  shall  be  preserved,  and  shall  not  be  injured 
or  removed,  unless  by  direction  of  the  Commissioner  of  Highways,  and 
with  the  consent  of  the  owner  of  the  adjoining  land,  unless  such  trees 
shall  interfere  with  or  obstruct  the  travel  on  the  highway:  Provided,  That 
the  provisions  of  this  Chapter  in  whole  or  in  part  shall  not  be  deemed 
mandatory  in  townships  in  which  the  electors  may  by  vote  at  a  Township 
Meeting  thus  determine. 

"  Sec.  2.  Any  person  planting  shade-trees  along  the  highway  adjacent  to 
property  owned  or  occupied  by  such  person,  shall  be  entitled  to  be  cred- 
ited twenty-five  cents  upon  his  highway-tax  for  every  tree  so  planted,  but 
not  to  exceed  in  the  aggregate  twenty-five  per  cent  of  such  person's  high- 
way-tikx  in  any  one  year. 

"  Sec.  3.  In  road-districts  where  there  are  not  trees  planted  and  grow- 
ing along  the  highways  to  the  extent  required  by  the  first  section  of  this 
chapter, 'the  Commissioner  shall  require  that  at  least  fifty  trees  per  year 
be  so  planted  in  each  district,  and  shall  require  the  same  from  year  to 
year,  until  every  highway  in  his  Township  where  the  adjoining  lands  are 
cleared,  is  supplied  with  shade-trees,  as  cont-emplated  by  said  first  section, 
but  not  more  than  twenty -five  per  cent  of  the  highway-tax  shall  be  appro- 
priated for  such  purpose  in  any  one  district  in  any  one  year.  The  overseer, 
acting  under  the  direction  of  the  Commissioner,  may  require  twenty-fire 
per  cent  of  the  highway-tax  of  any  person  in  any  year,  to  be  paid  in 
money,  the  same  to  be  applied  in  planting  shade-trees  along  the  highway 
adjoining  the  property  of  such  person.  The  overseer  shall  particularly 
attend  to  the  planting  of  such  trees,  and  shall  allow  no  unsuitable  tree, 
nor  any  tree  wanting  suflScient  roots  or  vitality  to  be  planted,  and  he  shall 
have  the  charge  of  and  care  for  the  same  in  the  best  manner  for  their 
growth. 

"  Sec.  4.  Any  Commissioner  may  cause  to  be  constructed  suitable  water- 
ing-troughs, basins,  or  fountains  by  the  roadside  for  the  refreshment  of 
persons  and  animals  passing  upon  the  highway,  not  to  exceed  one,  on  some 
one  of  the  more  important  roads  in  each  road-district,  and  may  contract 
therefor  with  some  suitable  person  in  each  such  district,  and  may  credit 
on  the  highway-tax  of  such  person  a  sum*  not  exceeding  ten  dollars  in 
full  consideration  for  the  erection  of  such  watering-troughs,  basin,  or 
fountain,  and  supplying  the  same  with  water  for  the  first  year,  and  five 
dollars  annually  thereafter  for  keeping  in  repair  and  supplying  the  same 
with  water." 
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REMINISCENCES  OF  FOREIGN  TRAVEL.— (No.  8.) 

Bt  the  Editor  of  the  American  Journal  of  Forestry. 

SUNDAY,  August  7, 1881.  Arrived  at  Stockholm  at  9  A. 
M.  by  railway  from  Chriatiania,  and  after  getting  located 
at  the  Grand  Hotel,  which  fronts  across  the  harbor  from  the 
Royal  Palace,  the  day  was  chiefly  spent  in  looking  through 
the  parks,  and  visiting  the  National  Museum.  It  is  pleasing 
to  notice  the  honors  conferred  upon  men  of  science  in  every 
country,  where  their  influence  is  felt.  At  Copenhagen,  a  con- 
spicuous place  is  given  to  the  Statue  of  Oersted,  with  the  im- 
plements of  his  electrical  research  by  his  side ;  and  here  in 
Stockholm,  Berzelius,  the  great  Swedish  chemist,  stands  in 
bronze,  the  central  figure  in  a  fashionable  park  that  bears  his 
name. 

In  the  afternoon,  great  numbers  of  peasants  with  pic- 
turesque costumes,  begin  to  flock  into  the  city,  and  from  the 
crowds  gathering  upon  a  large  number  of  steamers  great  and 
small,  that  lay  along  the  dock,  with  banners  and  music,  it  was 
evident  that  some  spectacle  was  at  hand.  We  joined  the 
crowd,  which  was  going  out  to  Waxholm,  some  twelve  miles 
away,  to  welcome  the  returning  fleet  of  yachts,  that  had  been 
racing  in  the  open  sea.  The  return  was  an  occasion  for  a 
grand  display  of  tire-works,  on  board  these  vessels  and  along 
the  shores  and  islands, — a  spectacle  which  lingered  till  a  late 
hour  in  the  night,  and  finally  landed  us  long  after  midnight, 
a  mile  and  a  half  from  the  hotel,  and  on  the  wrong  side  of  the 
harbor.  This  regatta  is  held  once  a  year,  and  we  fell  into  it 
by  accident.  There  must  have  been  20,000  spectators  on 
board  the  fleet  of  steamers,  which  were  at  least  fifty  in  num- 
ber. 

Aug.  8.  Having  called  at  the  American  Legation,  and 
learned  from  our  Minister-Resident,  Mr.  Stevens,  that  the 
Director  of  Forests,  (Mr.  C.  A.  T.  BjSrkmann),  was  absent, 
but  that  his  deputy,  (Mr.  E.  G.  Sundberg),  was  in  town,  we 
called  at  the  ^^Skogs-Slyrelsens,"  (Forest- Administration),  and 
made  known  the  object  of  the  visit.  Mr.  S.  received  us  with 
the  greatest  civility,  and  afforded  full  information  in  the  way 
of  recent  documents,  blank  forms,  maps,  and  explanatory 
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statements,  concerning  the  forest  resources  of  the  country, 
q,nd  their  methods  of  management.  The  government  has  a 
Forest  Academy  adjacent  to  the  city,  near  a  public  park, 
known  as  the  ^^  Djurgardy^  (Deer- Garden)  ^  a  place  of  great 
popuhir  resort.  It  is  on  the  main  shore,  but  close  by  a  large 
island,  with  many  pleasant  villas  and  beautiful  walks.  It  is 
very  easily  accessible  by  steam  ferries  and  tramway,  and  upon 
the  grounds  in  the  park  are  various  statues  and  points  of  his- 
torical interest.  The  grounds  of  the  **Skogsinstitutet,"  (For- 
est  Academy),  were  closed  for  vacation,  but  the  information 
already  obtained  from  Mr.  S.  supplied  the  data  for  every 
thing  relating  to  its  organization,  and  the  course  of  instruc- 
tion. There  are  besides  this,  seven  elementary  Forest-Schools 
in  Sweden,  for  the  preparation  of  agents  of  lower  grade. 
They  are  of  an  eminently  practical  kind,  and  a  part  of  the 
time  of  the  students  is  given  to  actual  labors  in  the  forest* 

In  former  times,  there  were  restrictive  measures,  with  re- 
gard to  private  forests,  which  in  time  were  removed,  but  now, 
there  is  a  tendency  in  Sweden,  to  a  return  to  a  policy,  which 
although  it  interferes  with  the  enjoyment  of  personal  rights, 
appears  to  be  dictated  by  necessity.  In  the  district  of  Norr- 
land,  there  has  recently  been  established  a  restriction  upon 
the  size  of  trees  that  may  be  cut,  the  details  of  which  we  can 
not  here  give.    They  will  be  presented  in  our  official  report. 

The  forests  of  Sweilen  are  chiefly  fir,  {Picea  excelsa),  and 
Pine,  (Pinus  sylvestris),  with  Birch,  Alder,  and  Poplar.  Some 
Oak  is  found  south  of  the  Dalelf,  and  Beech,  in  the  extreme 
south,  opposite  to  Denmark.  Besides  these,  there  are  some 
little  plantations  of  White  Mulberry,  and  other  exotic  trees. 
The  total  area  of  Sweden  not  covered  with  water,  is  40,672,- 
000  hectares,*  of  which  4,693,000  are  fields,  and  meadows.  Of 
the  balance,  about  40  p.  c.  of  "  terra  firma ''  are  forests,  and 
of  these  two-thirds  lie  north  of  the  Dalelf. 

At  the  close  of  1876,  the  woodlands  in  state  parks  amounted 
to  1,843,600  hectares ; — state  plantations  on  shifting  sands, 
2,200  ; — state  woodlands  not  marked  out  1,844,300  ; — woods 
on  state  domains  and  manses  farmed  on  state  account,  49,- 
100; — ceded  to  officials,  ecclesiastical  and  other,  580,900; — 

*  The  hectare  equals  2.47  acres. 
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owned  by  public  institutions,  85.60 ;  granted  to  saw-mills, 
244,100; — ^granted  for  metalurgical  uses,  28.00; — owned  by 
communes,  172,200 ;  and  owned  by  state  manses,  and  in  clear- 
ing concessions,  971,500,  making  a  total  of  5,221,500  hectares, 
(12,897,105  acres^,  under  state  control.  The  private  forests  of 
the  country  amounted  to  30,757,000  A.,  (75,972,260  a.),  or  about 
85  p.  c.  of  the  whole. 

A  serious  strike  among  laborers  in  1879  in  the  Sunswald 
District,  made  it  necessary  to  employ  troops  to  prevent  ex- 
cesses. From  this  and  other  causes,  the  timber-trade  was  dis- 
turbed, and  ot  890,000  dozen  logs,  but  500,000  doz.  were  got 
down  to  the  Gulf  of  Bothnia  in  1880. 

After  finishing  all  that  could  be  done  at  Stockholm,  and  en- 
gaging a  passage  to  Finland,  there  still  remained  a  day  be- 
fore the  steamer  sailed,  which  gave  an  opportunity  for  visit- 
ing the  ancient  University  at  TJpsala,  some  fort}'  miles  north 
of  Stockholm.  The  railway  passes  through  a  fertile  and  level 
country,  and  the  train  arrived  at  an  hour  which  bj*  the  watch 
appeared  late.  It  was  however  still  before  sunset,  and  after 
finding  comfortable  quarters  at  the  Hotel  Svea,  near  the  sta- 
tion and  its  well  kept  grounds,  there  was  still  time  for  seeing 
much  of  the  town.  The  half-day  twilight  of  this  northern 
region  had  not  faded  into  the  gloom  of  the  short  summer 
night,  before  we  had  alone,  and  without  map  or  guide,  ob- 
tained a  view  of  the  principal  streets,  and  the  park  with  its 
Btones  bearing  Runic  inscriptions  of  ancient  date.  They  wit- 
ness the  last  vestiges  of  a  heathen  religion  that  long  liq- 
^ered  in  this  region,  and  appear  in  striking  contrast  with  the 
advance  that  is  now  seen  on  every  hand. 

The  city  lies  on  both  banks  of  the  Fyrisa;  has  13,000  inhab* 
itants,  and  may  be  regarded  as  the  historical  and  intellectual 
center  of  Sweden  in  the  olden  time.  The  chief  attraction  is 
its  University,  (founded  in  1477),  and  its  appendages,  the  Bo- 
tanical Garden,  and  the  Observatory.  The  premises  and 
buildings  arc  e.xtbnsive,  but  somewhat  scattered,  and  the  only 
one  of  them  that  we  could  visit  the  next  morning  ^vas  the 
Botanical  Garden,  under  the  charge  of  Prof.  Theodor  Magnus 
Fries.  We  were  most  courteously  received,  and  conducted 
through  the  grounds.  He  could  speak  but  a  few  words  of 
Vou  I—No.  4—2 
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English,  and  at  that  time  we  had  not  had  much  practice  in 
French;  but  it  was  wonderful  to  see  how  readily  we  got  along 
in  language,  with  the  help  of  now  and  then  a  word  of  Latin. 
The  Professor  pointed  out  many  objects  of  interest  in  the 
town,  and  especially  in  the  grand  old  Cathedral,  some  five  or 
six  hundred  years  old.  It  is  the  burial  place  of  King  Erik 
IX.,  (d.  1160),  the  patron  saint  of  Sweden,  and  of  Gustavus 
Vasa  and  other  illu^strious  dead;  but  among  the  rich  sculp- 
tures that  tell  their  story  of  departed  greatness,  in  times  long 
ago,  there  was  nothing  that  afforded  more  interest,  than  tlie 
tomb  of  Linnaeus.  There  is  a  large  plain  tablet  in  the  floor 
and  over  his  remains  on  a  pyramid  of  porphyry  in  one  of  the 
aisles,  is  a  bronze  medallion  bearing  the  inscription,  "  Carole 
a  Linni  Botanicorum  Principi  Amici  et  DescipuH^  1798."  There 
is  a  marble  statue  of  the  great  naturalist  at  the  Botanical  Gar- 
den, and  memorials  are  on  every  hand,  including  the  house 
where  he  lived,  and  the  one  where  he  died.  Professor  F.  in- 
formed us  that  no  part  of  the  herbarium  of  Linnaeus  ie  now 
in  their  collections. 

The  number  of  students  in  the  University  is  about  1,500. 
They  are  divided  among  thirteen  **  nations,"  each  like  the  col- 
leges at  Oxford  and  Cambridge,  having  its  own  buildings, 
with  its  curators,  inspectors  and  committee  of  arrangements. 

Returning  to  Stockholm,  we  took  passage  in  the  afternoon 
of  the  9th  of  August  for  llango,  in  Finland,  near  which  place 
my  Scottish  friend  of  Haddington,  thought  I  would  find 
EvoiSy  the  next  point  of  interest.  It  is  the  seat  of  a  school 
of  Forestry,  under  the  direction  of  Mr.  A.  BlomquisL  We 
had  corresponded  much  with  this  gentleman  for  several  years; 
he  was  expecting  our  arrival,  and  many  pleasant  anticipations 
were  borrowed  from  the  near  future,  which  were  soon  more 
than  realized. 

As  we  were  going  on  board  the  Aura,  a  young  man  belong- 
ing to  the  Forest  Administration,  who  had  been  an  eager  lis- 
tener the  day  before,  came  to  place  in  our  hands,  a  personal 
souvenir  from  himself,  of  several  recent  publications  upon 
Forestry,  and  to  ask  some  questions  about  the  Forestry  of  the 
Future  in  America.  Perhaps  among  the  many  thousands  of 
Scandinavians  who  have  found  a  home  among  us,  there  were 
some  who  were  bound  to  him  by  ties  of  kindred — perhaps  by 
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something  stronger.  At  any  rate,  he  was  eagerly  in  quest  of 
information  about  our  woodlands,  their  extent,  and  their  fii- 
ture  prospects, — and  we  doubt  not  he  could  easily  be  persuaded 
to  learn  more  about  them  by  personal  observations.  We 
found  a  pleasant  company  of 'American  travelers  on  board  ; — 
one  had  just  returned  from  the  North  Cape,  after  visiting  Ice- 
land; another  with  his  wife  in  company,  was  buying  books 
for  a  University,  and  was  on  his  way  to  the  great  fair  at  Nov- 
gorod in  Russia,  and  another,  was  engaged  in  a  manufacturing 
business  at  St.  Petersburgh,  and  sadly  in  arrears,  as  to  recent 
events  in  America.  In  such  company,  all  willing  to  inform, 
and  eager  to  learn,  the  time  flies  quickly,  and  the  opportunity 
is  well  improved. 

THE  CONIFERS  OF  THE  UNITED  STATES  AND 

CANADA. 

By  DR.  GEO.  VASEY,  Botanist  to  the  Department  of  Agriculture, 

Washington,  D.  C. 

(Continued  from  page  196.) 

THE  Red  Pine  (P.  resinosa)  has  nearly  the  same  northern 
limit  as  the  White  Pine,  but  does  not  extend  as  far 
eastward,  nor  probably  as  far  to  the  south.  It  is  not  so 
abundant  as  the  White  Pine,  seldom  forming  very  extensive 
forests,  but  usually  found  in  small  groves.  In  abundance  and 
commercial  importance  in  the  north  it  ranks  next  to  the 
White  Pine. 

The  Pitch  Pine  (P.  rigida)  is  found  in  Northern  Maine, 
Vermont  and  New  York,  thence  more  abundantly  southward 
east  of  the  AUeghenies  to  Georgia.  It  does  not  appear  to  be 
found  in  Canada,  nor  to  the  west  of  the  Allegheny  Mount- 
ains. In  the  north  it  occurs  sparingly  with  the  Red  Pine, 
and  indeed  is  confounded  with  it  by  many  people.  As  a  lum- 
ber it  is  coarse  and  inferior. 

Bank's  Pine  or  Scrub  Pine  (P.  Bayiksiana),  is  essentially  a 
northern  tree,  having  its  greatest  development  in  Canada. 
Dr.  Bell  states  that  it  occurs  ^throughout  Nova  Scotia  and 
New  Brunswick,  running  northward  to  Lake  Mistassini, 
.thence  west  to  the  Moose  Eiver,  100  miles  south  of  James' 
Bay.    Prom  thence  Mr.  Bell  says  it  extends  northwesterly  to 
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the  Mackenzie  River  quite  to  the  Arctic  Circle.*  "It  is  com- 
^lou  OR  the  north  shore  of  Luke  Huron  and  around  hoth 
shores  of  Lake  Superior.  Although  a  small  and  scrubby  tree 
in  the  southern  and  eastern  parts  of  it  range,  in  the  central 
part  it  attains  much  greater  perfection."  "On  the  southern 
branches  of  the  Albany,"  says  Mr.  Bell,  "I  have  seen  large 
groves  of  these  trees  about  seventy  feet  in  height,  and  two 
feet  in  diameter  at  the  butt,  with  straight  trunks  nearly  free 
from  branches  for  the  first  twenty  or  thirty  feet."  Within 
the  United  States  it  is  a  rare  tree,  confined  to  the  vicinity  of 
the  Lakes,  and  the  northern  parts  of  New  York  and  New 
England. 

Jersey  Pine  {Pinus  inops).  South  of  New  York  we  meet 
with  the  Jersey  Pine,  a  small  tree  sometimes  reaching  40  feet 
high,  commonly  much  lower  and  fruiting  freely  when  8  or  10 
feet  high.  The  leaves  are  usually  IJ  to  2  inches  long,  in  fas- 
cicles of  two,  of  a  bright  lively  green  color.  The  cones  are 
sniall  and  armed  with  short  stout  prickles.  The  wood  is  in- 
ferior and  of  little  value  except  for  fuel.  It  is  found  in  all 
the  Atlantic  States  south  of  New  York  to  Florida,  also  in 
Alabama  and  westward  to  Arkansas,  as  well  as  sparingly  in 
Kentucky.  In  Florida  a  variety  of  this  species  occurs  (var. 
clausa),  which  has  narrow  leaves  and  larger  cones,  and  the 
cones  frequently  remain  closed  on  the  tree  for  several  j'ears. 

The  Short-leaved  Pine,  or  Spruce  Pine  [Pinus  mitis),  has 
nearly  the  same  range  northAvards  as  the  P.  inops,  occurring 
in  the  Atlantic  States  south  of  New  York;  also  in  Missouri, 
and  in  Arkansas  forming  extensive  forests.  It  attains  the 
height  of  from  40  to  70  feet,  and  sometimes  a  diameter  of  two 
feet.  The  leaves  are  short,  mostly  in  twos,  and  the  conea 
small  and  furnished  when  young  with  slender  prickles,  which 
disappear  with  age.    The  wood  is  yellowish,  hard  and  durable. 

Table  Mountain  Pine  {Pinus  pungens).  This  species  oc- 
curs in  the  Allegheny  Mountains,  from  Pennsylvania  to  North 
Carolina.  It  prefers  high  rocky  ridges  or  precipitous  mount- 
ain sides.  The  leaves  are  mostly  in  twos,  rigid,  and  3  to  4 
inches  long.  The  cones  are  3  to  4  inches  long,  very  dense  and 
heavy,   and   furnished   with    stiff,  persistent   prickles.     The 

*  Prof.  Dall  states  that  he  has  not  seen  any  Pines  as  far  north  as  Mo- 
Ken^ie's  River,  but  that  the  Abies  laUamea  (sometimes  locally  called 
"  Pine,")  is  found  there. 
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dones  are  said  sometimes  to  persist  on  the  tree  for  20  years  or 
more.  It  seems  to  be  very  sparsely  distributed,  nowhere  oc- 
curring in  large  quantity.  It  is  a  tree  of  vigorous  and  rapid 
growth.  It  was  first  found  on  the  Table  Mountain  of  North 
Carolina. 

Spruce  Pine  {Pinus  glabra).  This  species  grows  from 
South  Carolina  to  Florida,  and  in  the  Gulf  State  east  of  the 
Mississippi.  It  is  a  tree  of  40  to  60  feet  in  height,  with 
sinoothish  bark  and  soft  white  wood.  The  leaves  are  in  twos, 
the  cones  small  and.  with  weak  deciduous  prickles.  It  does 
uot  appear  to  be  of  much  economic  value. 

Pond  Pine  {Pinus  serotina).  This  is  closely  related  to  P. 
rigida^  and  by  some  botanists  is  considered  a  variety  of  it.  It 
occurs  in  North  and  South  Carolina,  Florida,  Georgia,  and 
Alabama  near  the  coast,  in  low  swampy  soil.  In  Alabama, 
Dr.  Mohr  says  it  is  a  large  tree,  and  he  thinks  is  a  distinct 
species.  The  leaves  are  in  threes,  and  five  or  six  inches  long. 
The  cones  are  fnmi  2  to  3  inches  long,  ovate,  and  armed  with 
fine  short  spines  which  disappear  with  age. 

Loblolly  Pine  {Pinus  laeda).  A  tree  growing  50  to  100 
feet  high,  and  2  to  3  feet  in  diameter.  It  is  found  from  Vir- 
ginia southward  to  Florida  and  westward  to  Texas ;  in  South- 
eastern Texas  it  foi-nis  extensive  forests.  It  rapidly  takes 
possession  of  lands  that  have  been  exhausted  by  cultivation. 
The  leaves  are  mostly  in  threes,  slender  and  about  six  inches 
long.  The  cones  are  about  4  inches  in  length  armed  with 
strong  spines.  It  is  a  tree  of  rapid  growth.  The  wood 
is  of  inferior  value;  it  decades  rapidly  where  exposed  to  the 
air. 

Pinus  Elliottii,  These  species  ranges  from  South  Carolina 
to  Florida  and  the  Gulf  States,  near  the  coast.  It  is  a  large 
tree,  50  to  100  feet  high,  and  is  considered  one  of  the  hand- 
somest of  the  Southern  Pines.  It  is  similar  to,  and  perhaps 
identical  with,  the  P.  Cubensis^  a  species  prevaling  in  the  West 
Indies*  It  has  reddish-brown  bark,  the  leaves  in  twos  and 
threes,  mostly  about  9  inches  long.  The  cones  are  peduncled 
and  recurved,  oval  to  conical,  usually  4  or  5  inches  long,  of  a 
pich  brown  color,  the  scales  armed  with  short,  sharp  prickles. 

-  I  —  ■■         ■  m 

*Thk  identity  is  we  believe  now  admitted,  and  the  specific  name  "  Cu- 
hensit;'  will  have  preference. 
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LoDg-leaved  Pine,  Yellow  Pine  {Pinus  auslralis).  This 
18  the  most  important  and  valuable  of  the  Southern  Pines. 
Extensive  forests  of  this  species  are  found  in  North  and  South 
Carolina,  Florida,  and  the  Gulf  States.  It  furnishes  the  tur- 
pentine, tar  and  resin  of  cumraerce.  The  wood  is  strong, 
compact  and  very  durable,  and  is  extensively  used  in  ship 
building,  as  well  as  for  building  and  fencing  purposes.  It  is 
a  lofty  tree  attaining  a  height  of  75  to  100  feet,  but  is  of  Srlow 
growth.  It  fruits  sparingly,  some  years  no  cones  being  ma- 
tured, and  does  not  readily  renew  itself  on  ground  once  de- 
nuded of  it. 

We  now  pass  westward  into  the  Rocky  Mountain  region  in 
Colorado,  New  Mexico,  Utah,  Wyoming,  Montana,  and  Da- 
kota. Here  we  find  about  5  species,  viz:  Pinus  ponderosa  (var. 
scoj>ulorum)y  P.  Balfouriana  (var.  aristaia),  P.  flexiliSj  P.  con* 
torta  (var.  Man^ayana)^  and  P.  edulis. 

The  last  named  is  a  small  tree  growing  at  moderate  eleva- 
tion, and  well  known  by  its  Spanish  name  of  Pifion  or  "Nut 
Pine."  It  is  abundant  in  New  Mexico,  less  frequent  in  Colo- 
fado  and  northward,  probably  not  passing  much  above  the 
40th  parallel.  Its  nuts  furnish  a  favorite  food  for  the  In- 
dians. 

The  P.  ponderosaj  P.  flexilis,  and  P.  eontorta  are  the  princi- 
pal ones  north  of  the  40th  parallel.  The  P.  ponderosa  is  the 
largest  and  most  valuable.  The  wood  is  hard,  heavy  and  dur- 
able. The  P.  Hexilis  is  common  at  high  altitudes,  growing 
from  80  to  60  feet  high,  with  soft,  white  wood,  and  is  said  to 
be  a  valuable  timber  tree  when  of  sufficient  size.  The  P.  eon- 
torta  ranges  from  Utah  and  Colorado  northward  to  Oregon. 
It  is  a  tree  of  50  or  60  feet  in  height,  with  light,  straight- 
grained  and  valuable  wood. 

Some  of  these  species  extend  westward  into  the  Sierras  of 
Nevada  and  California.  The  P.  ponderosa  here  becomes 
larger  and  more  valuable,  in  some  cases  attaining  a  height  of 
300  feet,  and  a  diameter  of  15  feet.  The  P.  Jeffreyi  prevails 
on  the  summits  and  eastern  slopes  above  5,000  feet,  ranging 
into  Oregon.  It  has  very  large  cones,  from  6  to  10  inches 
long,  and  4  inches  diameter.  It  grows  frequently  to  the 
height  of  150  or  200  feet,  with  a  diameter  of  6  to  10  feet. 

On  the  eastern  slopes  of  the  Sierras  in  Southern   Nevada 
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and  extending  into  Utah,  we  find  P.  monophylla,  remarkable 
for  having  the  leaves  single  or  rarely  two  in  a  sljeath.  It  is 
one  of  the  PiSons,  and  its  nuts  are  nutritious,  with  a  soft, 
thin  shell.  It  is  a  small  tree  of  20  to  40  feet  high,  its  wood 
being  chiefly  valuable  for  fuel. 

Ou  both  sides  of  the  Sierras,  at  elevations  of  from  4,000  to 
7,000  feet,  wo  find  the  famous  Sugar  Pine  (P.  Lambertiaiui), 
so-called  from  the  sweet  resinous  juice  which  exudes  from  par- 
tially burned  trees.  It  attains  gigantic  dimensions,  from  150 
to  300  feet  in  height,  and  10  to  20  feet  in  thickness,  and 
reaches  an  age  of  550  or  600  years.  It  has  the  largest  but  not 
the  heaviest  cones  of  any  of  our  species,  they  reaching  a 
length  of  16  to  18  inches,  with  a  thickness  of  four  inches. 
The  timber  is  highly  prized  for  building  purposes,  and  the 
tree  is  fast  becoming  exterminated.  The  leaves  like  those  of 
the  White  Pine  are  in  fives. 

Growing  at  higher  elevation,  and  extending  also  northward 
into  Oregon,  we  find  the  Little  Sugar  Pine  (P  monficola)^  a 
tree  of  moderate  size  with  white  soft  wood  resembling  that  of 
the  eastern  White  Pine.  Being  at  high  altitudes  it  is  less  ac- 
cessible than  the  Sugar  Pine,  and  consequently  has  not  been  so 
extensively  destroyed. 

Passing  down  the  western  slope  of  the  Sierras  to  the  foot- 
hills, we  meet  with  two  remarkable  Pines,  viz :  P.  Sahiniana 
and  P.  CoullerL  The  former  is  called  "Disrsrer  Pine"  or 
"Hard  Nut  Pine."  The  leaves  are  in  threes,  8  to  12  inches 
long,  slender  and  drooping.  The  cones  are  massive,  oval  in 
form,  6  to  10  inches  long,  by  4  to  6  inches  thick,  and  weigh- 
ing 4  to  6  pounds.  The  nuts  are  large  and  nutritious,  and  are 
much  sought  for  as  food  by  the  Indians.  The  tree  attains  a 
height  of  50  to  100  feet,  with  a  diameter  of  1  to  2  feet. 

The  Pinus  Coulteri  is  a  tree  of  similar  size,  with  very  thick, 
rough,  blackish  bark.  The  leaves  are  also  in  threes,  6  to 
10  inches  long,  stift',  erect,  and  crowded  at  the  ends  of  the 
branches.  The  cones  are  similar  to  those  of  P.  Sabiniana, 
perhaps  excelling  them  in  weight,  but  the  seeds  are  smaller. 
They  both  prevail  also  in  the  Coast  Ranges,  where  we  get  the 
addition  of  two  small  species,  P.  tuberculaia  and  P.  muricata. 
The  former  is  a  small  tree  orloush,  5  to  20  or  rarely  40  feet 
in  height,  extending  nearly  through  the  State. 
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The  Pinus  muricaia  is  a  small  tree,  30  to  40  feet  high 
(rarely  80  to  120  feet  high,  according  to  Sargent),  growing 
"only  near  the  coast,  where  it  is  exposed  to  the  sea,  winds, 
and  fogs,  up  to  an  altitude  of  2,000  feet,  from  Mendocino, 
w^here  it  grows  tallest  (in  peat  bogs),  to  Monterey  and  San 
Luis  Obispo."     {Evg.  in  Bot.  Cal.) 

Passing  northward  near  the  ocean  we  find  the  original  P. 
contorta,  a  small  tree,  usually  15  to  20  feet  high,  growing  on 
the  wet  eandv  coast  from  Mendocino  county  to  Alaska.  The 
cones  frequently  remain  closed  for  years,  and  are  so  numerous 
that  they  almost  hide  the  foliage.  The  tree  resembles  the 
Jersey  Pine  of  the  Atlantic  Coast. 

On  the  coast  in  the  vicinity  of  Monterey  and  occupying  a 
very  restricted  area  occurs  P.  insigniSy  the  Monterey  Pine,  80 
to  100  foet  high,  with  clustered  cones  of  rather  large  size,  and 
remarkable  for  their  verj'  unequal  development  on  the  two 
sides.  It  is  quite  an  ornamental  species,  and  is  frequent  in 
cultivation  in  California.  It  is  said  to  be  much  admired  in 
Australia,  where  it  has  been  introduced  and  where  it  flour- 
ishes. 

Still  farther  down  the  coast  from  San  Diego  northward,  for 
a  distance  of  one  hundred  miles,  another  seaside  Pine  is  found, 
the  P.  Ti)rrcyanay  a  small  tree  with  large,  thick  and  heavy 
cones,  the  nuts  they  contain  being  one  of  the  food-supplies  of 
the  Indians. 

There  still  remain  to  be  mentioned  a  few  species  occupying 
a  belt  of  country  in  Southern  Arizona  and  New  Mexico,  along 
the  Mexican  border.  These  arc :  First,  P.  Parr3/rt?/a  a  small 
tree  related  to  P.  cdulis  and  like  it  furnishing  edible  nuts; 
second,  P.  Arizonica^  found  on  the  Santa  Rita  Mountains, 
and  related  to  P.  ponderosa;  third,  Pinus  Chihuahuarta, 
which  was  first  found  in  the  Province  of  Chihuahua,  Mexico, 
but  has  since  been  repeatedly  collected  in  Arizona  and  New 
Mexico,  and  fourth,  P.  rejlcxa,  found  on  the  Santa  Rita 
Mountains,  and  closely  related  to  P.flexiUs, 

Abies.  In  the  genus  AbieSy  as  now  recognized,  are  included 
those  trees  which  are  properly  called  Firs.  In  this  genus  the 
bracts  of  the  cones  are  largely  developed,  being  usually  longer 
than  the  scales,  sometimes  conspicuously  longer.  The  cones 
are  always  erect,  and  at  maturity  commonly  fall  to  pieces,  the 
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scales  and  bracts  breaking  away  from  the  pereistent  axis. 
The  leaves  of  these  trees  are  not  arranged  like  those  of  Pines, 
in  clusters,  but  singly  and  in  two  ranks  on  the  twigs.  They 
are  mostly  magnificent  trees  of  pyramidal  form  and  of  rapid 
growth.  We  have  in  our  district  nine  species;  of  these  two 
are  found  in  the  ^eastern  portion  of  the  country,  the  others  in 
the  Rocky  Mountains,  and  on  the  Pacific  side  of  the  conti- 
nent. 

Abies  Fraseriy  is  a  smallish  tree  found  only  on  the  high 
mountains  of  North  Carolina.  It  is  probably  a  vestige  of  the 
ancient  forest  vegetation  which  has  been  swept  away  from  the 
lower  ranges  of  the  Apalachian  chain  by  the  great  geological 
changes  that  have  occurred  on  the  Continent.  The  cones  are 
\\  to  2  inches  long,  the  bracts  exerted  and  reflexed  at  the 
points. 

Abies  balsamea,  the  Balsam  Fir,  is  a  tree  of  moderate  size, 
having  its  chief  development  in  Canada  and  the  British  Prov- 
inces. In  Labrador  it  reaches  nearly  the  65th  degree  of  lati- 
tude, running  westward  on  the  south  side  of  Hudson  Bay  to 
the  Severn  River,  thence  striking  northwest  to  Great  Bear 
Lake  and'reaching  Mackenzie  River  at  65°.  Dr.  Robert  Bell 
says  that  it  occurs  in  "the  Maritime  Provinces,  Newfoundland, 
and  the  southern  half  of  Labrador.  It  flourishes  best  in  the 
Gaspe  Peninsula,  where  I  have  seen  many  trees  from  twenty 
inches  to  two  feet  in  diameter,  with  trunks  large  enough  to 
affi>rd  one  good  saw-log — about  fifteen  feet.  Southwest  of 
Hudson's  Bay  it  grows  only  in  the  warmest  and  best  soils. 
In  Ontario,  whei^  it  is  cultivated  as  an  ornamental  tree,  I 
have  not  observed  it  growing  naturally  south  of  Toronto. 
It  appears  to  be  absent  to  the  south  and  west  of  Lake 
Winnepogosis."  It  reaches  the  United  States  in  Northern 
New  England  and  New  York,  thence  westward  in  Northern 
Michigan  and  Wisconsin.  The  bark  of  the  tree,  as  in  most 
others  of  this  genus,  has  large  blisters  containing  a  thick  bal- 
sam, which  is  largely  collected  and  known  in  commerce  under 
the  name  of  "  Canada  Balsam.''  South  of  New  York  the  tree 
18  not  very  satlsfactor}'  in  cultivation,  as  in  age  it  assumes  a 
ragged  unattractive  appearance. 
Ii^  the  Rocky  Mountains  we  have  two  species ;  first,  A.  sub- 

(^iTina^  growing  on  alpine  peaks  in  Colorado,  Utah,  Montana, 
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and  extending  into  Oregon.  It  is  nearly  related  to  A.  balsamea^ 
but  is  a  larger  tree.  The  wood  is  very  soft  and  white,  but 
is  said  to  be  of  little  value  for  Ictmber.  It  was  formerly  mis- 
taken for  Abies  grandiSj  whicVi  is  confined  to  the  western  coast. 

The  second  species  of  the  Rocky  Mountain  region  is  A.  con-- 
eolorj  the  White  Balsam,  occurring  in  Southern  Colorado,  in 
Utah,  Arizona  and  westward  in  the  Sierras.  It  is  a  large  tree, 
100  to  150  feet  high,  and  with  a  diameter  of  from  2  to  4  feet. 
The  foliage  5s  very  pale  on  both  surfaces,  hence  the  name  of 
White  Balsam,  or  White  Fir. 

On  the  high  Sierras  of  California  and  Nevada  occurs  the 
Red  Fir  {A,  magnijica^  and  farther  north  in  the  Cascade 
Mountains  we  find  A.nobilis  and  A,  amabilis,  also  called  "Red 
Firs."  They  are  all  magnificent  trees,  growing  at  altitudes  at 
from  7,000  to  10,000  feet  and  reaching  a  height  of  260  feet  or 
more  and  a  diameter  of  from  6  to  10  feet.  The  wood  is  of  a 
reddish  color,  strong  and  durable.  The^.  magnijica  has  larger 
cones  than  any  other  of  our  species.  The  cones  of  A.  nobilis 
have  the  bract:^  extending  beyond  the  scales  and  reflexed  at 
the  points  like  those  oi  A.  Fraseriy  but  3  or  4  times  as  large. 

Passing  <iown  the  Sierras  to  the  vicinity  of  the  Ocean,  ex- 
tending from  Northern  California  through  Western  Oregon 
into  British  America,  we  find  A,  grandis,  probably  the  tallest 
Fir  tree  known,  reaching  a  height  sometimes  of  300  feet,  and 
a  diameter  of  4  to  6  feet.  It  is  one  of  the  most  important 
timber  trees  of  Oregon  and  Washington  Territory. 

There  remains  to  be  mentioned  another  species,  A,  bracteata^ 
a  tall,  slender  pyramidal  tree,  growins:  100  i6  150  feet  high  in 
the  Santa  Lucia  Mountains  on  the  west  coast  ot  California. 
It  is  restricted  to  a  narrow  belt  extending  about  100  miles  in 
length.  The  cones  have  a  very  peculiar  bristly  ap[)earance 
from  the  prolonged  narrow  bracts,  which  run  out  far  beyond 
the  proper  scales,  and  are  so  slender  and  leaf-like  as  to  sug- 
gest what  is  probably  the  true  character  of  the  bracts  in  all 
conifers,  viz :  that  they  are  modified  leaves. 

PiCEA.  The  nextgenus  claiming  our  attention  is  that  which  is 
now  called  Picea,  embracing  those  species  which  are  called 
Spruce.  In  this  genus  the  cones  are  pendulous,  the  bracts  are 
shorter  than  the  scales,  and  both  are  persistent  on  the  axis,  i,  e. 
they  do  not  fall  to  pieces  at  maturity.  The  leaves  are  commonly 
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arranged  spirallj  around  the  branchlets,  sometimes  becoming 
2-ranked.  Of  this  genus  we  have  5  species.  Two  of  them 
belong  chiefly  to  the  Atlantic  side  of  the  continent — these  are 
P.  alba  or  White  Sprace,  and  P.  7iigra  or  Black  Spruce.  But 
while  they  are  eastern  trees  they  are  also  far  northern,  extend- 
ing indeed  farther  north  than  any  other  trees  of  North  America. 
According  to  Dr.  Robert  Bell,  they  are  abundant  and  of  good 
size  in  Newfoundland  and  the  Maritime  Provinces,  where  P. 
alba\»  called  "Sea  Spruce."  It  is  common  in  Labrador,  al- 
though never  reaching  the  sea  coast.  From  near  the  60th 
parallel  this  and  P.  nigra  run  westward  to  Hudson  Bay,  thence 
northwestward  through  British  America  north  of  Great  Bear 
Lake,  reaching  the  Arctic  Ocean  near  the  mouth  of  the 
Mackenzie  River.  Dr.  Bell  states  that  aronnd  James'  Bay 
and  between  this  bay  and  Lakes  Huron,  Superior  and  Winne- 
peg,  they  attain  a  good  size  for  lumber.  They  do  not  extend 
fiir  west  of  Lake  Winhepeg,  theuce  running  southward  they 
reach  the  United  States  in  Northern  Minnesota,  Wisconsin 
and  Michigan  ;  eastward  they  appear  in  Northern  New  York 
and  New  England,  and  the  Black  Spruce  extends  southward 
on  the  Alieghenies  as  far  as  the  mountains  of  North  Carolina. 
In  Maine  these  two  species  have  supplied  the  Spruce  lumber 
of  the  eastern  markets. 

The  Picea  Engelmanni  and  P.  pungens  are  the  two  species  of 
the  Rocky  Mountains,  extending  from  New  Mexico  throngh 
Colorado  and  Utah  to  Idaho  and  Oregon*  They  are  large 
.trees  growing  on  high  ranges  at  elevations  of  from  7  to  10,000 
feet,  and  are  valuable  timber  trees.  The  P.  pungens  was  for 
along  time  known  to  botanists  as  Abies  or  Picea  Menziesiiy 
bat  it  is  DOW  ascertained  that  that  species  is  confined  to  the 
vicinity  of  the  Pacific  Coast,  and  for  which  the  earlier  pub- 
lished name  of  P.  Sitchensis  must  be  substituted.  This  latter 
species  extends  from  Mendocino  County,  in  California,  north- 
ward through  Oregon  and  Washington  far  into  Alaska,  prob- 
ably to  the  Arctic  Ocean,  and  is  seldom  found  at  an  elevation 
greater  than  500  feet.  It  attains  a  height,  under  favorable 
circumstances  of  150  to  200  feet,  with  a  diameter  of  6  feet, 
and  is  a  valuable  timber  tree. 

The  genus  Tsuga  includes  what  are  known  as  Hemlocks 
and  Hemlock  Spruce.     In  this  genus  the  cones  are  usually 
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small  aiid  pendulous  at  the  ends  of  the  twigs,  the  bracts  are 
usually  shorter  than  the  scales,  and  botR  are  persistent  on  the 
axis.  The  leaves  are  flat  or  angled,  2-ranked  on  the  twigs, 
and  eacli  wMth  a  short  but  distinct  petiole.  Of  this  genus  we 
have  four  species. 

First  is  Tsuga  CanadensiSy  or  Common  Hemlock.  This  tree 
is  confined  to  the  eastern  side  of  the  Continent.  Its  northern 
limit  passes  from  New  Brunswick  and  Northern  New  England 
westward,  crossing  the  St.  Lawrence  River,  according  to  Mr. 
Bell,  near  Quebec,  thence  westward  to  the  northern  shore  of 
Lake  Superior.  It  does  not  appear  to  extend  west  of  Lake 
Superic»r.  In  the  States  bordering  the  Great  Lakes,  and  the 
Canadian  line  it  prevails,  and  extends  southward  in  the  Alle- 
gheny region  to  North  Carolina.  The  lumber  is  coarse,  but 
strong  and  durable,  and  the  bark  is  valuable  for  the  use  of  the 
tanner. 

Second  is  T,  Carolinianay  which  has  but  recently  become 
known  to  botanists.  It  is  found  in  the  mountainous  parts  of 
North  Carolina,  and  is  closely  related  to  the  preceding. 

In  the  highest  timber  region  of  the  northern  Sierras  and 
the  Cascade  Mountains  we  find  7\  Paitoniana,  It  is  said  to 
be  a  vcTy  graceful  tree,  with  slender  branches  and  bright  green 
foliage.  The  cones  are  of  a  peculiar  purplish  color,  1 J  to  2 
inches  long.  It  is  a  large  tree,  aiid  will  probably  be  valuable 
for  lumber.  It  has  been  known  to  botanists  as  Abies  William- 
soniiy  but  Pattoniana  has  priority  as  a  specific  name. 

Our  fourth  species  is  2\  Mertensiana  or  Western  Hemlock. 
It  grows  in  the  coast  region  of  the  Pacific  from  Northern  Cali- 
fornia to  Washington  Territory  and  probably  farther  north. 

It  grows  from  100  to  150  feet  high.  It  closely  resembles  the 
eastern  Hemlock,  (7\  Canadensis^  but  is  said  to  have  finer  and 
straighter  grained  wood. 

Recently  botanists  have  admitted  a  genus  of  the  name  of 
PsEUDOTSUGA  to  designate  a  Spruce  which  has  been  long  known 
as  Abies  Douglasii,  or  "Douglas'  Spruce."  The  genus  difi^ers 
little  from  Tsuga  except  that  the  cones  are  larger,  and  the 
bracts  are  longer  than  the  scales  and  project  beyond  them 
with  a  conspicuous  three-toothed  point,  similar  to  those  of 
Abies  nobilis.  It  grows  through  a  wider  range  than  any  other 
Conifer  of  the  United  States,  extending  from  Oregon  and 


The  Coniferce  of  the  Jjnitcd  States  and  Canada.         178 

Washington  Territory  through  the  coast  ranges  of  California, 
also  on  the  western*  slofjes  of  the  Sierra  Nevadas  up  to 
6,000  or  8,000  feet  altitude,  and  extending  southward  into 
Mexico,  eastward  through  Arizona,  New  Mexico,  Utah, 
Colorado,  and  northward  to  Montana.  It  is  one  of  the 
largest  and  most  useful  of  our  Conifers,  in  Oregon  and  Wash- 
ington Territory  reaching  its  greatest  development  at  the  ex- 
treme height  of  over  300  feet,  and  furnishing  timber  for  ship- 
building, masts,  and  for  other  building  purposes.  In  the 
southern  part  of  California  there  occurs  a  variety  with  unusu- 
ally large  cones,  the  variety  macrocarpa.  It  is  locally  called 
"Hemlock,"  and  grows  100  to  150  feet  high. 

Larix.  We  now  reach  the  genus  Larlx^  embracing  the 
Larches.  These  are  coniferous  trees  having  deciduous  leaves, 
which  are  narrowlv  linear  and  collected  in  fascicles  of  from  10 
to  20.  They  have  smallish  cones  with  the  scales  usually 
shorter  than  the  bracts.  We  have  three  species.  First  is  the 
well-known  American  Larch,  {L.  Amencana,)  This  is  mainly 
a  northern  tree,  and  comes  but  little  within  the  limits  of  the 
United  States.  Dr.  Bell  states  that  in  Newfoundland  and 
New  Brunswick  it  attains  a  good  size,  and  is  a  valuable  tim- 
ber tree  on  all  the  northern  branches  of  the  St.  Lawrence  and 
throughout  Ottawa  Valley,  from  which  large  quantities  have 
been  exported  for  ship-building,  etc.  It  has  an  equally  thrifty 
growth  in  the  country  to  the  south  of  James'  Bay  and  west- 
ward toward  Lake  Winnipeg.  Northward  it  reaches  through 
Labrador  to  TJngara  Bay,  thence  westward  to  Hudson's  Bay; 
on  the  west  side  of  which  it  is  found  at  Fort  Churchhill, 
thence  northwestward  nearly  in  a  line  with  the  White  and 
Black  Spruce  to  the  Mackenzie  River  within  the  Arctic  Circle. 
It  enters  the  United  States  at  the  west  and  south  of  Lake  Su- 
perior in  Wisconsin,  thence  eastward  in  Michigan,  northern 
New  York  and  New  England,  where  it  grows  mostly  in  cold 
swamps  and  wet  woods.  In  the  United  States  it  docs  not  seem 
to  thrive  well  in  cultivation,  its  European  congener,  the  Eu- 
ropean Larch  being  much  preferred. 

Our  second  species  is  the  Western  Larch,  (L,  occidentalis,) 
This  is  a  tree  of  noble  size  in  the  Cascade  Mountains  of  Ore- 
gon, at  elevations  from  2,000  to  5,000  feet.     The  timber  is 
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strong  and  durable,  and  is  used  for  fencing  and  course  build- 
ing purposes. 

The  third  species,  L.  Lyallii^  is  a  little  known  tree  occurring 
also  in  the  Cascade  Mountains  at  high  elevatiotis. 

Tribe  TAXODE-fi.  This  tride  includes  the  Taxodium  or  Bald 
Cypress,  and  the  Sequoias  or  Redwoods.  The  scales  of  the 
fertile  aments  are  thickened,  woody,  close,  and  spirally  ar- 
ranged. The  ovules  instead  of  being  in  pairs,  are  generally 
from  2  to  6  on  each  scale,  in  sonae  genera  erect,  in  others  in- 
verted. The  leaves  are  two-ranked  or  imbricated,  and  alter- 
nate. 

Bald  or  deciduous  Cypress,  {Taxodium  distichum.)  This 
tree  occupies  the  Atlantic  and  Oulf  Coast  belt,  extending  also 
up  the  Mississippi  River  to  Southern  Illinois  and  Indiana.  It 
is  a  large  tree,  reaching  sometimes  the  height  of  120  to  150 
feet.  The  foliage  is  of  a  delicate  fern-like  aspect,  and  pleasing 
green  color,  but  is  all  shed  off  in  autumn.  The  wood  is  light, 
strong  and  exceedingly  durable,  and  is  much  used  for  making 
shingles,  railroad  ties  and  common  lumber.  The  roots  often 
form  large  conical  excrescences  called  cyprus  knees,  which  rise 
above  ground  two  to  four  feet. 

Sequoias.  These  are  large  trees,  with  short  linear  to  ovate- 
lanceolate,  carinate  leaves,  and  comparatively  small  oval  cones 
with  thick  wedge-shaped  scales.     We  have  two  species  : 

Ist.  Sequoia  semperoirens,  or  the  Redwood  of  the  coast 
ranges  of  California.  It  is  a  mammoth  tree,  but  little  inferior 
in  size  to  its  "big  brotlier,"  growing  from  200  to  300  feet 
high,  and  usually  averaging  from  8  leetto  12  feet  in  diameter, 
furnishing  one  of  the  most  valuable  kinds  of  lumber  on  the 
Pacific  coast,  but  the  forests  are  in  danger  of  speedy  extermi- 
nation. 

2nd.  Sequoia  giganieay  the  Giant  Redwood  or  Big  tree.  This 
mammoth  tree,  the  wonder  and  astonishment  of  the  world, 
grows  on  the  western  slopes  of  the  Sierra  Nevada  Mountains, 
in  or  near  Tularo  County,  in  several  small  groves;  at  one 
point  extended  into  a  forest  of  40  miles  length,  by  6  or  8  miles 
wide.  These  gigantic  trees  are,  when  height  and  diameter  are 
considered,  the  largest  trees  in  the  world,  some,  by  measure- 
ment, reaching  over  350  feet  in  height,  with  a  diameter 
of  35   feet.     The  trees   in   some  of  these  groves   are  pro- 
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tected  by  law,  otherwise  we  might  expect  the  demands  of 
8()eculatloii  and  gain  to  lead  to  their  speedy  extermination. 

Tribe  Cupressine^.  This  tribe  includes  several  genera,  such 
as  the  Arbor  Yitses,  the  Cypress  Cedars,  and  the  Red  Cedars. 
There  is  considerable  diversity  in  the  character  of  the  fruits 
of  these  genera.  The  cone  is  small,  and  reduced  to  from  6  to  12 
scales,  which  are  not  spirally  arranged,  but  disposed  in  oppo- 
site pairs,  crowded  into  a  roundish  ball,  or  forming  a  loose, 
oblong  head  of  a  few  imbricated  scales,  or  in  the  lie'd  Cedar, 
{Juniperus^)  the  sexes  are  on  separate  trees  and  the  fruit  is 
berry  like.  The  leaves  are  usuidly  small  and  scale  like,  never 
two-ranked. 

Thuja.  This  genus,  according  to  the  recent  arrangement 
of  Messrs,  Bcntham  and  Hooker  is  made  to  include  three 
species  which  have  previously  been  classed  in  Cupressus  or 
Chamaecyparis  and  now  embraces  in  our  country  five  species. 
The  cones  or  fertile  aments  are  composed  of  8  to  12  erect 
scales,  with  a  pair  of  erect  ovules  at  the  base  of  each.  The 
cones  mature  at  the  end  of  the  tiret  season  and  when  mature 
become  strongly  reflexed.  In  the  eastern  part  of  the  Conti- 
nent we  have  two  species. 

Ist.  Thuja  occidenialis  or  our  native  Arbor  Vitae.  The 
northern  limit  of  this  tree  seems  to  be  about  the  head  of 
James'  Bay,  thence  running  eastward  to  the  Gulf  of  St.  Law- 
rence and  eastward  and  southwestward  to  the  eastern  extrem- 
ity of  Lake  Winnepeg,  thence  southward  into  the  United 
States  to  the  west  of  Lake  Superior,  thence  in  the  States  bor- 
dering the  great  lakes,  into  New  York  and  New  England. 
Although  it  is  unusually  large  and  tine  in  New  Brunswick  it 
is  Baid  to  be  absent  in  Nova  Scotia  and  Newfoundland.  It 
also  sparingly  extends  southward  along  the  Allegheny  Mount- 
ains in  Pennsylvania  to  North  Carolina.  It  is,  in  some  locali- 
ties, called  White  Cedar,  or  simply  Cedar.  It  is  a  tree  of 
moderate  height,  of  light,  compact  and  durable  wood  and  is 
very  ornamental  and  hardy  in  cultivation. 

2nd.  White  Cedar  {Thvja  sphaeroidalis).  This  was  formerly 
called  Cupressus  thuyoides^  or  later,  Chammcyparis  thuyoides.  It 
is  found  in  swamps  near  the  Atlantic  coast,  from  Massachu- 
setts to  Florida,  and  on  the  Gulf  coast  to  Texas.  There  are 
are  also  a  few  isolated  localities  where  it  is  said  to  ocour,  in 
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Illinois  and  Wisconsin.  It  is  a  small  tree,  40  to  80  feet  high, 
with  a  trunk  2  to  3  feet  in  diameter,  with  very  durable  and 
useful  wood. 

3rd.  Tlwja  gigantea^  or  western  Arbor  Vitse,  extends  from 
Sitka  through  the  coast  ranges  of  Washington  and  Oregon  to 
Northern  California.  It  is  a  majestic  tree,  sometimes  be- 
coming 200  feet  high,  and  with  a  diameter  of  10  to  15  feet. 
The  timber  is  soft  and  valuable  for  building  purposes. 

4th.  Thuja  excelsa^  This  has  been  generally  known  as  Ca- 
pressus  Natkamis  or  Nootka  Cedar.  -It  ranges  from  Alaska 
southward  to  the  Columbia  Kiver.  It  is  a  tree  of  80  to  100 
feet  high,  with  soft,  white,  clear  and  valuable  wood. 

5th.  Lawson's  Cedar  {Thuja  Lawsonia).  This  is  generally 
known  as  "  Cupressua  Lawsonia,'^  It  is  a  handsome  tree, 
growing  in  the  Shasta  Mountains,  and  northward  in  the  Cas- 
cade Mountains.  It  is  frequently  cultivated  and  much  ad- 
mired for  its  beauty. 

Bastard  Cedar  {Libocedrus  decurrens).  This  genus  is  very 
similar  to  Thuja,  The  cones,  composed  of  4  to  6  leathery 
scales,  do  not  become  reflexed  at  maturity.  We  have  but  a 
single  speqies  growing  throughout  the  coast  ranges  of  the 
Pacific  coast,  from  Oregon  to  San  Diego,  in  Southern  Cali- 
fornia, and  in  the  Sierra  Nevada  Mountains  at  elevations  from 
3,000  to  8,000  feet.  It  is  a  handsome  tree  of  conical  form, 
growing  from  100  to  150  feet  high,  with  a  diameter  of  4  to  6 
feet.  It  is  locally  known  as  "Bastard  Cedar"  and  *' White 
Cedar,"  and  is  said  to  be  a  useful  timber  tree,  with  a  whitish, 
soft,  durable  wood. 

CuPRESSUS.  This  genus  differs  from  Thuja  in  a  stiffer  and 
coarser  habit  of  growth,  in  having  the  much  larger  cones, 
composed  of  6  to  10  very  thick,  peltale  scales,  which  become 
a  globose  woody  cone,  maturing  the  second  year.  Our  species 
are  mostly  Californian  and  some  of  them  are  yet  imperfectly 
known. 

1st.  Monterey  Cypress  {Cupressus  microcarpa).  This  spe- 
cies occupies  a  very  restricted  locality  in  the  vicinity  of  Mon- 
terey, California,  near  the  sea  coast.  It  is  a  tree  of  40  to  60 
feet  high,  with  a  diameter  of  2  to  4  feet,  and  is  quite  orna- 
mental. 

2nd.    Cupressus  Goveneana  is  a  small  tree  growing  in  the 
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coast  ranges  of  California  from  Monterey  northward,  becoming 
sometimes  50  to  70  feet  high,  and  said  to  be  a  beautiful  tree. 

3rd.  Cupressus  Macnobiana.  This  is  a  little  known  small 
tree  or  shrub,  which  is  known  to  grow  about  Olear  Lake  iu 
California  and  near  Mount  Shasta. 

4th.  Cupressus  ArizonicuSj  a  species  of  the  mountains  of 
Arizona,  has  been  recently  described  under  this  iiamC)  of  which 
we  as  Tet  know  little. 

>  JuNiPERUS*  In  this  genus  the  foliaire  bears  sufficient  re- 
semblance to  the  Arbor  Vitee  and  to  Cupressus  to  indicate  its 
relationship,  but  at  first  view  of  the  fruit  we  shall  not  proba- 
bly recognize  any  resemblance  to  a  cohe.  We  see  only  a  small 
berry,  with  perhaps  two  or  three  seeds. 

But  in  some  of  the  species  a  careful  examination  will  dis- 
close the  fact  that  this  fruit  is  made  iip  of  half  a  dozen  or  more 
consolidated  fleshy  scales,  in  which  the  ovules  are  formed  as 
in  other  conifers,  but  a  large  part  of  the  ovules  are  abortive, 
so  that  only  a  few,  and  sometimes  only  one,  are  matured.  In 
this  genus,  as  we  have  before  mentioned,  the  sexes  are  borne 
on  separate  trees.  Of  such  as  attain  tree  size  we  have  four 
species  and  several  varieties. 

Ist.  Common  Red  Cedar  {Juniperus  Virginiana).  This  is  one 
of  the  most  widely  distributed  of  North  American  conifers, 
occupying  in  greater  or  less  degree  most  of  the  wooded  por- 
tions of  the  eastern  half  of  the  Continent,  extending  into 
Texas  and  New  Mexico,  and  in  some  varieties  found  in  Colo- 
rado, Utah  and  northward,  but  not  found  in  California  and 
Oregon.  Its  northern  limit  is  about  the  45th°  of  latitude,  occu- 
pying only  a  small  district  in  Canada  in  the  southern  portion 
of  the  Province  of  Ontario. 

It  is  a  well-known  and  useful  tree,  the  wood  being  almost 
imperishable.  A  variety  or  form  of  the  species  grows  on  the 
west  coast  of  Florida,  and  furnishes  the  material  from  which 
the  best  lead  pencils  are  made.  Another  variety  is  found  in 
Colorado  and  Utah.  . 

2nd.  California  Cedar  {Juniperus  Californicus).     This  spe- 
cies grows  in  the  coast  ranges  of  California,  and  on  the  east- 
ern slopes  of  the  Sierra  Nevadas,  extending  into  Arizona  and 
Vol.  I— No.  4—3 
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Utah.     It  is  a  low,  bushy  tree,  10  to  30  feet  high,  aod  is 
chiefly  useful  for  fuel. 

3rd.  Oregon  Cedar  (Juniperus  occidentalis).  This  species  oc- 
curs in  the  Cascade  Mountains  of  Oregon  and  southward  in 
the  higher  Sierras,  and  a  variety  is  said  to  occur  in  Colorado, 
New  Mexico,  Western  Texas  and  Arizona. 

4th.  Arizona  Cedar  (Juniperus  pacyphloea).  This  is  a  middle 
sized  tree  of  Southern  New  Mexico  and  Arizona,  with  a  spread- 
ing rounded  top,  a  thick,  rough  bark,  which  is  checked  like 
the  back  of  a  Pine,  and  with  large,  sweetish  fruit,  which  is 
used  as  food  by  the  Indians. 

Tribe  TAXACEiBA.  Lastly  we  have  a  tribe  of  Yews  or  Yew- 
like trees.  This  tribe  differs  so  much  from  ordinary  conifers 
that  it  has  by  some  botanists  been  considered  a  distinct  order. 
The  latest  authority,  however,  reduces  it  to  a  tribe,  of  which 
we  have  two  genera,  viz.,  Torreya  and  Taxus.  Its  distinctive 
feature  is  the  reduction  of  the  cone  to  a  single  ovule,  which  in 
fruit  becomes  a  bony-coated  seed  more  or  less  surrounded  bv 
a  fleshy  or  pulpy  covering.  The  leaves  are  flat,  linear  and 
two-ranked.     The  flowers  are  dioecious,  axillary  and  solitary. 

Torreya.  Of  this  genus  we  have  two  species,  one  of  which, 
Torreya  taxifoUay  is  confined  to  a  small  locality  in  the  north- 
western part  of  Florida,  where  it  is  a  small  tree  from  20  to  40 
feet  high.  The  leaves  have  a  strong,  disagreeable  smell,  giving 
rise  to  the  local  name  of  "  Stinking  Cedar." 
.  The  other  species  is  Torreya  Cali/ornica,  and  grows  sparingly 
in  the  coast  ranges  of  California  and  on  the  west  slopes  of  the 
Sierra  Nevadas.  It  is  a  tree  of  50  to  75  feet  high,  with  slender, 
drooping  branches,  and  sharp-pointed,  stiflf,  two-ranked.  Yew- 
like leaves.  The  fruit  in  both  species  is  of  the  size  of  a  small 
Hickory  nut.  The  large  seed  inclosed  in  the  hard  inner  cov- 
ering or  shell  has  a  rugose  and  mottled  appearance  resembling 
a  nutmeg,  from  which  the  western  species  is  called  the  Cali- 
fornia Nutmeg  tree.  It  has,  however,  none  of  the  properties 
of  the  true  nutmeg  nor  any  botanical  relationship. 

Of  this  genus  there  are  only  two  other  known  species,  one 
in  China  and  one  in  Japan.  The  wide  separation  of  these 
species  at  the  present  time  leads  to  an  inquiry  as  to  the  cause. 
The  presence  of  the  two  Sequoias  on  the  Pacific  coast,  and  not 
elsewhere,  presents  another  question  of  the  same  nature. 
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Thi8  question  has  been  very  ably  considered  by  Dr.  Asa 
Xxray,*  and  the  conclusion  is  reached  that  these  genera  are  but 
vestiges  of  an  ancient  forest  vegetation  of  the  Miocene  period, 
as  proved  by  the  occurrence  of  fossil  specimens  not  only  in 
our  country  but  in  Greenland  and  Southern  Europe. 

Of  the  genus  Taxus  or  Yew  proper,  we  have  as  trees  only 
two  species,  one  eastern  and  one  western. 

1st.  Taxus  Floridana,  the  Florida  Yew,  is  a  small  tree  from 
10  to  20  feet  high,  growing  in  the  same  district  as  Torreya  tax* 
ifolia,  in  Northwestern  Florida,  in  a  very  limited  area.  The 
fruit  is  *a  small  red  berry. 

2nd.  Taxus  brevifolia.  The  Western  Yew  grows  in  the  Sierras 
of  California,  and  northward  to  British  America.  It  is  a  small 
tree,  seldom  more  than  20  to  25  feet  high.  The  small  red 
berries  remain  on  the  tree  until  late  in  the  fall,  and  are  said 
to  be  gathered  for  food  by  the  Indians. 

In  closing  this  paper  I  wish  to  acknowledge  my  obligations 

for  much  information^to  Dr.  Geo.  Engelmann's  "Revision  of 

the  genus  PinuSy"  also  to  the  valuable  pamphlet  of  Dr.  Robert 

Bell  on  the  "  Geographical  Distribution  of  the  Forest  Trees 

of  Canada." 


ON  THE    DISTRIBUTION   OF   THE   MORE    IMPOR- 
TANT   TREES   IN   THE  GULF   REGION. 

By  dr.  CFIAKLES  MOHR,  Mobile,  Ala. 
(Continued  from  page  126.) 

Part  2.    Hardwood  Trees. 

THE  Gulf  Region,  which  may  be  bounded  eastward  by 
the  Chattahoochie  River,  westwardly  a  line  from  the 
Upper  Trinity  to  the  Lower  Brazos  (forming  the  western 
boundary  of  the  great  eastern  North  American  forest,)  and 
northward  by  the  boundaries  of  the  states  lying  on  the  Gulf 
Coast,— presents,  in  the  character  of  its  tree  growth,  features 
of  great  uniformity,  which  differ  but  little  from  the  forest 
flora  of  the  lower  Atlantic  Southern  States. 
The  Gulf  Coast  of  Florida,  although  much  like  the  littoral 

*  Vegetation  of  Rocky  Mountain  Region,  Bulletin  of  Hayden's  Survey, 
Vol.  VI..  p.  62. 
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region  of  the  mainland  westward  to  the  Mississippi,  in  its 
vegetation,  belongs  to  the  distinct  floral  province,  peculiar  to 
the  Florida  Peninsula,  in  its  presenting  tropical  forms,  under 
somewhat  difterent  climatic  conditions^  of  which  but  faint 
traces  are  found  in  the  Gulf  Region  as  above  de6cr,ibed. 
There  is  scarcely  a  single  instance  of  a  truly  arborescent 
plant,  which  may  be  regarded  as  exclusively  limited  to  the  re- 
gion under  notice,  even  among  those  of  most  local  distribu- 
tion. Of  the  202  species  enumerated  in  Prof.  Sargent's  Cata- 
logue of  eastern  North  American  trees,  (to  which  must  be 
added  the  Rhus  cotinoides  Carya  olivaeformis^  Qaercus  Darandii 
Myiica  cerifera  and  Aluns  seiTulata^  the  last  two  reaching  the 
size  of  small  trees  in  lower  latitudes),  128,  or  62  per  cent, 
may  be  found  in  the  Gulf  Region. 

Prom  the  want  of  data  needed  for  marking  the  strict  ge- 
ographical limits  of  each  species,  as  well  as  from  uncertain- 
ties as  to  specific  characters,  it  is  quite  impossible  to  fix  with 
certainty  the  number  of  species  that  may  be  regarded  as  typ- 
ical in  any  floral  division.  It  may  come  near  the  truth  how- 
ever, if  we  notice  of  the  128  species  found  within  the  Gulf 
Region,  the  following  as  types  strictly  limited  to  the  lower 
South,  and  not  straggling  beyond  35°  N.  latitude,  viz:  Alag- 
nolia  cordata^  and  M.  grandiflorOy  Cliftoma  ligusirina^  Cyrilla 
racemosa,  Sapindus  warginatus  (according  to  specimens  in 
Ridell's  herbarium  from  Western  Louisiana),  Ehus  cotinoides 
Frumis  Carolimava,  Crataegus  arborescens  and  C  cestivalis^ 
Nyssa  CaroUniana,  (if  found  on  further  investigation,  distinct 
from  the  northern  N.  multiflora)^  Nyssa  capitata^  Halesia  dip- 
terOj  Catalpa  bignonovles  (said  to  be  further  north  entirely  re- 
placed by  the  C  speciosa)y  Carya  aquatica,  Quercus  Durandiiy 
Q.  Catesbaeiy  Fin  us  glabray  Siud  P.  CubensiSy — in  all  18  species. 

The  following  trees  found  only  along  the  Atlantic  seaboard, 
beyond  the  northern  limits  of  the  lower  South,  find  in  the 
Gulf  Region  their  best  development  and  widest  distributioDy 
and  may  therefore  be  reparded  as  therein  properly  at  home, 
viz :  Pinus  australiSy  and  P.  taeda ;  Quercus  cirens,  Q.  cinerea^ 
Q.  aquatica,  and  Q.  3Iichauxiiy  Planera  aquatica,  Persca  Caroli 
nianay  Osmanthus  Americanay  Xanthoxylum  clavi-HerculeSy  Cra- 
taegus apiifoliay  C  flavay  and  C  spatulatay  Fraxinus  platycarpa 
and  Magnolia  glauca.   All  of  the  larger  trees  in  this  list  tend  to 
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give  a  decidedly  characteristic  feature  to  the  forests  of  the 
Gulf  Region  and  the  Lower  Atlantic  coast^nnd  must  therefore 
be  regarded  as  but  a  slight  Northern  extension  of  Southern 
forms. 

The  following  Northern  species  find  their  southern  liniit  in 
our  Gulf  Region :  Tsuga  CanadensiSy  Betula  lenta,  Quercus  palus- 
im,  and  Q,  macrocarpa,  Q.  imbricaria^  Juglans  cinerea^  Fraxinus 
pubescenSj  and  F.  qiiafirangulatay  Crataegus  tomentosa  (var.  punc- 
tata)y  Acer  saccharin  urn  and  S.  dasycarpum^  which  find  their 
way  several  degrees  further  south  near  the  western  confinea 
of  our  region,  and  beyond  in  Western  Texas, 

Commencing  an  enumeration  of  species  with  the  amenta- 
ceoas  order,  the  Oaks  claim  our  first  notice;  but  among  the 
19  or  20  found,  not  one  can  bc'claimed  as  peculiar  to  the  for- 
est flora  of  the  Gulf  Region.  The  Texan  White  Oak  (Q.  Du- 
randii)  extends  into  the  province  of  the  Texano-Mexican  flora ; 
the  Q,  Catesbaei  is  strictly  limited  to  the  lower  Southern 
States;  the  Q.  virens,  Q.  cinerea^  Q.  aquatica^  and  the  Q.  Mi- 
ehauxiij  are  eminently  southern,  while  the  Q,  phellos,  Q,  Mahlen- 
bergii^  Q,  lyrata  Q,  macrocarpa^  Q,  stellata,  Q,  alba^  Q.falcata^ 
Q,  coccineaj  Q.  tinctoria  and  Q,  nigra^  are  shared  in  common 
with  the  Middle  and  Northern  States.  Of  those  of  more  de- 
cidedly northern  range,  the  Q,  prinoSj  Q.  tinctoria^  Q,  coccinea 
and  Q.  Muhlenbergiij  are  limited  to  the  mountains  in  the  north- 
ern border  of  the  Gulf  States. 

With  this  general  glance  at  the  distribution,  we  will  now 
pass  to  consider  the  more  important  species  : 

1.  The  Live  Oak,  {Q.  virens^  in  majestic  beauty  of 
growth,  and  excellence  of  timber,  ranks  among  the  first  of 
North  American  oaks.  It  extends  from  Western  Texas  east- 
ward across  the  maritime  plain  of  the  Gulf  States,  and  ac- 
cording to  careful  observation,  scarcely  extends  north  of  31° 
of  latitude  in  Louisiana,  Mississippi,  and  Alabama.  It  is  of 
a  low,  sturdy  growth,  and  reaches  a  diameter  rarely  exceeding 
two  and  one-half  feet,  spreading  its  horizontal  branches  at  a 
height  from  twelve  to  fifteen  feet,  with  an  ambitus  of  from 
130  to  160  feet.  No  opportunity  was  oftered  for  measuring 
with  accuracy  the  height  of  full-grown  trees,  but  it  can  be 
estimated  as  rarely  exceeding  60  or  65  feet.  It  grows  in  a 
warm,  loamy  soil,  retentive  of  moisture  and  free  from  over- 
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flow,  such  as  is  found  in  the  best  class  of  drj  hummock  lands, 
where  it  once  formed  park-iike  groves  of  considerable  extent, 
and  along  the  shores  of  the  Gulf  and  the  numerous  bayous 
and  inlets,  in  a  lighter,  sandy  soil.  Of  the  splendid  trees 
which  once  fringed  these  waters,  but  comparatively  few  are 
now  seen.  It  covers  the  drift-sands  on  the  sea-shore  and  the 
outlying  islands  with  dense  thickets,  in  a  soil  where  under  the 
burning  summer  sun,  and  exposed  to  the  storms,  it  remains 
of  small  size,  and  trees  from  10  to  12  inches  in  diameter,  are 
mostly  found  affected  with  decay. 

Since  the  introduction  of  iron  in  naval  construction,  the 
demand  for  this  timber  has  greatly  decreased,  and  it  is  only 
in  the  smaller  craft,  that  it  has  not  been  entirely  superseded. 
It  grows  well  in  even  a  poor  stirface  soil  if  underlaid  by  clay 
to  render  it  somewhat  retentive.  Trees  have  been  found  in 
Mobile  county  not  over  70  years  old,  that  were  2  and  2\  feet 
in  diameter,  at  8  feet  from  the  ground.  This  affords  a  striking 
instance  of  rapid  growth,  and  great  compactness,  strength  and 
durability  in  its  wood.  It  is  often  planted  for  ornament  in 
streets  and  parks,  in  cities  and  on  the  broad  lanes  in  the  coun- 
try, and  its  cultivation  in  the  lower  South  can  not  be  too 
strongly  recommended  as  a  profitable  investment, 

2.  The  Swamp-Chestnut  Oak,  Basket-Oak,  or  Cow-Oak, 
(Q.  Michauxii.)  This  tree  is  of  decided  southern  range ;  it 
extends  westward  to  the  valley  of  the  Trinity  river,  and  fine 
specimens  have  been  observed  at  Palestine,  Tex.  It  is  not 
common  in  the  coast  region,  but  is  seen  of  finest  growth  in 
the  deep  forests  covering  the  bottoms,  with  a  damp  soil,  rich 
in  vegetable  matters  and  subject  to  occasional  overflows 
throughout  the  central  parts  and  northward.  In  the  prime- 
val forests  yet  found  in  the  valleys  of  Central  and  Northern 
Alabama,  and  to  a  large  extent  in  the  broad  tracts  of  rich 
level  lauds  in  the  upper  parts  of  Mississippi,  especially  in  the 
Yazoo  and  Mississippi  delta  and  those  bordering  upon  the 
numerous  larger  tributaries  of  the  Yazoo,  viz.,  the  Coldwater, 
the  Tippah  and  Tallahatchee,  it  is  the  prevailing  timber  tree. 
Associated  in  these  forests  with  the  White  Ash,  Hickories, 
Red  Maple,  the  Spanish  Oak  and  the  Sweet  Gum  the  basin  of 
the  Yazoo  river  still  embraces  the  greatest  stores  of  the  most 
valuable  hard- wood  timber  found  south  of  the  Ohio  river.    It 
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is  found  mostly  of  a  diameter  varying  from  two  to  tliree  feet, 
by  a  height  from  90  to  100  feet  and  over,  with  a  clear  trunk 
to  over  half  its  height.  On  the  banks  of  the  Tuseumbia 
river  in  Mississippi  15  trees  of  such  dimensions  have  been 
counted  on  one  acre,  and  similar  observations  hdve  been  made 
on  Indian  Bayou,  a  tributary  of  the  Sunflower  river,  in  the 
Yazoo  Valley. 

But  few  seedlings  and  trees  of  smaller  growth  are  ob- 
served in  the  deep  forest;  they  are  also  seldom  seen  amongst 
the  second  growth  in  the  openings  of  the  woods.  It  ripens 
its  fruits  in  abundance  in  the  same  season  that  it  blossoms. 
The  large  acorns  are  less  astringent  than  those  of  the  "White 
Oak,  and  are  said  to  have  been  frequently  resorted  to  after 
having  been  roasted  as  food  by  the  Indians,  and  in  time  of 
scarcity,  also  by  the  negroes.  This  tree  forms  the  great 
body  of  the  Oak  growth  in  the  Gulf  region ;  abundant,  and 
in  the  qualities  of  its  woods  in  no  way  inferior  to  the 
White  Oak,  it  must  be  regarded  as  the  most  important  hard- 
wood timber  tree  of  the  South.  Its  wood  splits  well  and  is 
easily  separated  in  thin  flexible  strips  of  great  strength, 
which  are  employed  in  the  manufacture  of  the  baskets  used 
in  cotton  picking.  The  number  of  trees  annually  cut  down 
to  furnish  the  material  for  these  baskets,  used  on  all  the  cotton 
plantations  throughout  the  Gulf  States,  must  indeed  be  very 
large.  For  wagon-making  and  all  kinds  of  wheel-wright  j 
work  its  timber  is  used  with  the  greatest  advantage,  and  no ', 
other  region  can  offer  better  inducements  for  the  establish- 
ment of  wagon  manufactories  and  of  agricultural  implements. 
What  can  be  accomplished  in  that  respect  is  duly  demon- 
strated by  the  extensive  works  of  the  White  Oak  wagon 
manufactory  at  Holly  Spring,  Miss.  Considering  the  in- 
creasing demand  for  its  useful  timber,  and  growing  upon  a 
soil  higli^y  adapted  for  the  cultivation  of  the  great  staples  of 
the  country,  the  extinction  of  this  fine  and  useful  tree  in  its 
native  woods  will  be  a  mere  question  of  time. 

3.  Willow  Oak  {Querciis  phellos).  This,  like  the  preceding,  is 
prevailingly  southern  in  its  distribution,  and  is  often  found  asso- 
ciated with  it  throughout  the  Eastern  Gulf  Kegion  and  Louisi- 
ana, but  is  rarely  met  with  in  Eastern  Texas.  It  has  been  found 
of  large  size  in  the  low,  damp  forests  of  the  Yazoo  River,  on 
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the  borders  of  swamps  and  streams  of  large  size,  and  groups 
of  trees  have  been  there  observed  near  Indian  Bayou,  none  of 
which  measured  less  than  two  feet  in  diameter.  The  girth  of 
the  largest  one  measured  was  12  feet,  2  inches,  at  four  feet 
above  the  ground.  It  is  found  smaller  but  very  frequent  in 
the  hummock  lands  of  the  lower  pine  region.  The  wood  of 
the  Willow  Oak  is  compact,  hard,  and  said  to  possess  the  elas- 
I  ticity  that  adapts  it  for  use  in  railway  cars  for  uprights  and 
I  cross-pieces.  The  tree  is  a  free  seeder,  of  rather  quick  growth, 
and  like  the  Live  Oak,  is  frequently  planted  in  the  Coast  Re- 
gion as  a  shade  tree.  Its  offspring  is  found  abundantly  among 
the  second-growth  in  the  openings  in  low  places  with  a  damp, 
cool  soil. 

4.  Over-Cup  Oak,  Swamp- White  Oak  {Q.  lyrata).  This 
species  is  most  common  in  the  northern  and  central  parts  of 
the  Eastern  Gulf  Kegion,  as  far  south  as  Gainesville,  on  the 
Pearl  River,  and  below  the  junction  of  the  Chattahoochee  and 
Flint  rivers,  on  the  banks  of  the  Apalachicola.  West  of  the 
Mississippi  it  is  less  common,  and  in  Western  Texas  it  is  scarce. 
It  prefers  a  wet  soil,  exposed  to  frequent  inundations,  and  is 
most  common  in  the  submerged  swamps  and  shallow  ponds 
on  the  bank  of  the  larger  streams  throughout  the  upper  pine 
region  of  mixed  growth,  and  northward.  On  the  Chickasaha 
River,  near  Enterprise,  Miss.,  trees  have  been  measured  three 
feet  in   diameter.     The  wood  is  heavy,  iine-grained,  harder 

,  and  less  easily  worked  than  the  White  Oak,  and  is  deemed 
1  equally  valuable.     As  it  is  limited  to  localities  difficult  of  ac- 
cess^ and  to  ground  not  adapted  to  cultivation,  its  future  is 
better  assured  than  other  oaks  valuable  for  their  timber. 

5.  White  Oak  (Q.  alba).  This  oak,  which  has  the  widest 
distribution  north  and  south,  is  equally  common  throughout 
the  Gulf  Region.  Upon  the  thin  and  silicious  soils  of  the 
coast  region  east  of  the  Mississippi,  it  is  only  occasionally 
found,  on  spots  favorable  to  its  growth,  to  attain  its  full  size. 
In  the  upper  pine  region  of  Alabama  and  Mississippi,  and 
northward  throughout  Louisiana  and  Eastern  Texas,  on  lands 
of  a  warm,  generous,  loamy  soil,  it  is  met  in  full  perfection. 
In  the  rich  valleys  of  the  mountuin  region  of  Alabama,  trees 
four  feet  in  diameter  are  not  uncommon. 

{To  be  continued.) 
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The  Increased  Value  of  Farms  from 
Boad-side  Planting. — We  can  not  too 
frequently  or  too  strongly  urge  the 
importance  of  planting  as  a  profit- 
able investment,  from  the  amenity 
that  it  gives  to  the  place  where  it  is 
practiced,  to  say  nothing  of  the  ben- 
efit that  may  casually  be  derived  from 
the  value  of  the  wood  that  is  grown. 
Mr.  W.  A.  Hale,  of  Sherbrooke,  Can- 
ada, in  a  paper  read  at  the  Forestry 
Congress,  in  noticing  the  benefit  of 
Road-side  Tree-Planting,  from  this 
point  of  view,  remarked : 

"  How  often   do  we  hear  the  re- 
mark when  pointing  out  a  valuable 
farm  to  an  intending  settler  who  ap- 
preciates the  beauty  of  scenery  and 
the  comfort  of  cool  and  refreshing 
shade.    'It  won't  suit;  there  is  not 
a  tree  near  the  place,'  or  *  I  would  not 
take  the  place  at  any  price ;  there  is 
not  a  tree  to  be  seen.'     1  know  of  one 
man,  a  blacksmith,  by   trade,   who 
was  possessed  of  taste  and  foresight 
beyond  what  one  might  expect  from 
a  mere  wielder  of  heavy  hammers, 
who,  Fome  fifteen  years  ago,  indulged 
in  what  might   now   be  termed  an 
'Arbor  Day,'  and  with  axe  and  spade, 
prepared  and  planted  some  two  hun- 
dred poles  of  the  common    White 
Willow  {Saiix  alba),  on   both  sides  of 
the  highroad,  which  crosses  a  sandy 
portion  of  his  farm,  at  regular  inter- 
vals of  about  forty  feet.     No  further 
trouble  was  taken  and  very  few  failed; 
but  year  by  year  his  place  became 
more  and  more  attractive,  and  people 
now  sought  in  their  drives  for  plens- 
UPR,  the  once  sandy,  but    now  cool 
and  pleasant    avenue,   and  when  a 
short  time  since  his  farm  was  known 
to  be  for  sale,  he  found  a  ready  and 
eager  purchaser,  in  one  whose  choice 
was  largely  influenced  by  the  hand- 
some double    row    of   almost    over- 
arching; trees,  which  gave  the  name 
of '  Willowdale'  to  this  once  uninter- 
esting  spot.     Many   instances   of  a 
like  nature  might  be  quoted,  but  the 
fact  having   become  established  be- 
yond the   shadow    of  a  doubt  t,hat 


road-side  tree  culture  is  financially  a 
thing  worthy  of  the  efforts  of  all, 
the  next  thing  is  to  ascertain  the 
surest  way  of  accomplishing  the  end 
aimed  at." 

He  suggests  that  this  may  often 
be  done,  by  saving  and  trimming 
away  from  around  the  young  trees 
that  spring  up  spontaneously  along 
the  corners  of  the  fences,  where  suitr 
able  kinds  may  often  be  found  that 
come  up  from  accidental  seeding,  and 
which  may  be  made  the  finest  of 
shade  trees  with  a  little  timely  care. 

If  this  could  be  done  under  the 
public  authorities,  in  the  annual 
work  of  road-repairs,  it  would  give  a 
uniformity  in  the  result,  and  convey 
the  impression  that  the  government 
took  an  interest  in  the  proceeding. 
This  is  precisely  what  is  done  by 
the  government  in  many  countries 
of  Europe.  In  Germany,  we  see 
lines  of  apple  trees  upon  both  sides 
of  the  public  roads,  planted  and 
owned  by  the  government  to  mark 
the  line  of  the  route.  In  the  absence 
of  fences,  they  afford  convenient 
land-marks  and  their  fruit  is  there 
sold  in  convenient  lot^,  from  a  cer- 
tain number  of  trees  at  a  time,  the 
proceeds  being  applied  to  pay  the  ex- 
penses of  maintenance.  But  countr 
ing  the  fruit  as  of  no  value,  there  are 
manifold  advantages  resulting  from 
the  practice,  and  for  marking  the 
line  of  road  across  a  prairie,  in  the 
absence  of  fences,  they  would  be  of 
incalculable  benefit.  Mr.  Hale,  in 
noticing  the  species  which,  in  his 
opinion,  should  be  preferred,  after 
condemning  the  Aspen  (Populus 
tremuloides),  on  account  of  its  lia- 
bility to  injury  from  the  borers,  and 
the  Red  Cherry  {Prunus  Pcnnsylva- 
nica),  from  the  temptation  it  presents 
to  the  boys,  says : 

"  The  Elm  in  most  cases  I  should 
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prefer  to  any  of  the  maples,  as  being 
a  faster  grower  and  a  more  healthy 
tree.  Bnsswood,  Butternut,  Brown 
Ash  and  the  White  Willow,  all  are 
good;  the  Beech  is  useful  but  not 
healthy  and  seldom  ornamental ;  of 
the  Conifers  1  should  prefer  the 
Double  Spruce  (Picea  niura)  to  the 
common  Red  Spruce,  as  being  more 
hardy  and  a  very  much  more  hand- 
some tree.  Pine,  Tamarac  and  Bal- 
sam, the  so-called  Cedar  {Thvja  ocei- 
dentalis)  and  Balsam  are  all  desirable 
though  many  of  the  latter  were  win- 
ter-killed during  the  past  season. 
To  those  who  shrink  from  the  task  of 
selecting  and  transplanting  a  large 
variety,  I  should  say,  do  not  give  up 
but  throw  in  your  lot  with  the  White 
Willow,  it  makes  a  very  rich  and 
handsome  tree  of  quick  growth;  its 
shade  is  very  dense ;  it  does  not  throw 
up  suckers;  its  wood  is  becoming  val- 
uable, and  its  straight  branches  can 
be  made  use  of  in  very  many  ways  in 
the  garden;  it  is  the  first  tree  to  give 
us  warning  that  spring  is  at  hand, 
and  the  last  to  lose  its  bright  green 
leaves  in  the  autumn,  and  its  golden 
tassels  in  early  May  are  the  hope  and 
home  of  the  frugal  bee,  from  which 
he  gathers  his  first  pollen  before  the 
harvest  time  of  honey  has  been  de- 
veloped by  the  more  tardy  flowers. 
As  an  example  of  the  far-reaching 
benefit  of  arboriculture  I  will  give 
the  history  of  probably  the  first  im- 
portation of  any  new  variety  of  tree 
ever  made  into  the  Eastern  Town- 
ships. Many  years  ago  a  solitary 
horseman  might  be  seen  wending  his 
way,  from  the  central  part  of  Ver- 
mont, bearing  in  his  hand  a  riding 
stick  broken  from  a  tree  as  he  left 
home.  His  destination  was  Lennox- 
ville,  and  in  due  course  of  time  he  ar- 
rived, and  taking  up  his  abode  at  a 
farm-house  about  one  mile  east  of  the 
village,  stuck  his  now  useless  switch 
into  the  ground.  Like  Aaron's  rod,  in 
due  time,  it  budded  and  grew  apace — 
a  scion  of  the  then  unknown  White 
Willow.  From  this  little  stranger 
have  come  all  the  original  magnifi- 
cent trees  for  which  Lennox ville  and 
the  surrounding  country  have  been 
so  long  and  so  justly  famous,  and 
which  have  done  so  much  towards 


clothing  the  country  side  for  miles 
around  with  its  rich  and  luxuriant 
foliage ;  into  many  other  towns  and 
villages  have  they  spread  until  the 
offspring  of  this  embryotic  Willow 
might  be  numbered  by  the  thou- 
sand." 

The  Growth  of  Wood  for  Charcoal. — 
Mr.  Edward  Haycock,  of  Ottawa, 
President  of  an  Iron  and  Steel  Man- 
ufacturing Company  at  that  place, 
in  a  paper  read  at  Montreal,  in  Au- 
gust last,  after  noticing  the  vast  ca- 
pabilities of  Canada  for  the  produc- 
tion of  timber,  and  the  extent  of 
some  existing  woodlands,  remarks 
that  these  lands  will  cut  from  20  to 
80  cords  to  the  acre.  Taking  the 
average  at  50  cords,  making  40  bush- 
els of  charcoal  to  the  cord,  we  find 
that  a  ton  of  iron  is  made  from  four 
cords  of  wood,  or  at  the  rate  of  twelve 
tons  to  the  acre.  With  proper  care 
and  supervision  in  the  growth  of 
young  wood,  the  supply  may  be  re- 
garded as  practically  inexhaustible  in 
the  future.  Wood-charcoal,  in  order 
to  be  valuable,  must  be  within  a  rea- 
sonable distance  from  the  ores  that 
it  is  required  to  smelt,  lie  proceeds 
to  draw  comparisons  between  the  sit- 
uation of  Canada  and  other  countries 
in  this  respect.  In  Spain,  Algeria, 
and  the  Mediterranean  islands,  they 
have  rich  ores  but  no  wood.  In  Eng- 
land it  is  the  same ;  in  Norway,  partly 
so ;  and  Sweden,  at  present  a  great 
steel-producing  region,  is  rapidly  ap- 
proaching the  same  position,  as  are 
also  Germany  and  France.  He  re. 
garded  the  consumption  going  on  in 
the  United  States  as  fast  gaining 
upon  the  supplies,  and  with  the  rapid 
increase  of  charcoal  blast  furnaces^  it 
would  hardly  be  able  to  keep  up  the 
supply  for  a  long  period.  Internal 
troubles  in  Russia  were  disturbing  her 
internal  industries,  were  rendering 
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her  productive  resources  uncertain, 
and  from  these  data  he  drew  the  tn- 
ference  that  there  were  great  reasons 
for  hope  in  Canada,  as  the  great  steel- 
producing  country  of  the  world.  He 
noticed  the  waste  of  fuel  going  on  at 
the  extensive  saw-mills  of  the  coun- 
try, and  in  the  clearing  up  and  settle- 
mt^nt  of  new  lands,  as  a  subject  de- 
manding attention,  and  insisted  upon 
the  urgent  need  of  Legislative  meas- 
ures to  prevent  further  waste. 

The  Eider. — A  person  acquainted 
only  with  the  native  Elders  of  the 
United  States  might  feel  surprised  at 
seeing  this  species  mentioned  (as  on 
page  102  of  this  Journal,)  among  For- 
est trees  desirable  for  plantation.  The 
principal  European  species  (Samhu- 
eutnigray  is  found  in  various  parts  of 
Europe,  in  Northern  Africa,  and  in 
Siberia,  growing  in  Great  Britain,  to 
the  height  of  twenty  feet,  and  in 
warmer  climates  to  twice  this  height. 
The  young  wood  is  pithy  and  brittle, 
but  when  old  it  becomes  hard,  of  a 
glossy  yellow,  and  susceptible  of  a 
tine  polish.  It  is  used  in  turning,  in 
the  manufacture  of  mathematical  in- 
struments, combs  and  other  purpose 
for  which  boxwood  is  commonly  em- 
ployed. Its  flowers  have  a  faintly 
nauseating  odor,  and  the  berries  are 
U5ed  in  making  wine.  The  blossoms 
and  bark  have  been  employed  from 
ancient  times  in  medicine,  but  are 
now  not  much  used.  1 1  is  propagated 
with  great  facility,  and  is  most  valued 
u  a  nurse  or  screen  for  other  trees,  as 
it  bears  very  well  a  bleak  exposure, 
and  the  strong  sea  winds.  The  shoots 
in  the  tree-top  grow  sometimes  five 
or  six  feet  in  a  season,  and  the  rods, 
which  are  very  pithy,  much  resemble 
the  stems  of  our  Sambueiu  Canadensis^ 
or  common  Black  Elder.     The  spe- 


cific gravity  of  the  wood  varies  from 
0.565  to  0.693.  The  &'amLucvs  race- 
mosa  is  of  smaller  size,  and  both  are 
highly  ornamental,  when  seen  at 
some  distance,  in  full  bloom.  They 
are  scarcely  of  value  for  cultivation, 
on  account  of  the  wood  they  pro- 
duce, but  are  sometimes  incidentally 
turned  to  profit  in  the  manner  above 
indicated. 

Membership  in  the  American  Forestry 
Congress. — It  appears  from  inquiries, 
that  there  is  some  misunderstanding 
upon  this  subject.  Any  person,  upon 
the  recommendation  of  two  mem- 
bers, and  the  payment  of  $2,  may 
join  and  be  entitled  to  all  the  privi- 
leges of  membership.  The  annual 
dues  are  $1.  Mr.  Joseph  S.  Fat,  who 
was  elected  Treasurer  at  the  Montreal 
Meeting,  having  declined,  Dr.  Chas. 
MoHR,  of  Mobile,  Alabama,  was  ap- 
pointed in  his  place  by  the  Executive 
Committee. 

As  it  is  very  desirable  that  the  list 
of  members  to  be  printed  in  the- 
Proceeding,  be  as  full  and  correct  a& 
possible,  those  who  wish  to  have  their 
names  included,  should  not  delay 
sending  him  their  dues,  in  order 
that  they  may  be  properly  entered. 

The  Use  of  Fences. — Young  planta- 
tions of  forest-trees  need  protection 
quite  as  much  as  a  corn  field.  Not 
only  are  they  wanted  to  keep  off  do- 
mestic animals,  but  also  in  exposed 
places  as  a  screen  against  the  winds; 
Wire  fences  are  almost  always  cheap- 
er, and  often  better,  than  those  of 
any  other  material  for  the  former  use,, 
but  they  are  not  for  the  latter.  With 
a  line  of  brush  behind  them,  they 
will,  however,  answer  the  require- 
ment in  most  cases. 

Differences  in  the  Vitality  of  Seeds. — 
The  careful  farmer  in  selecting  seed! 
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corn,  chooses  the  ears  that  are  well 
developed  and  without  shriveled  ker- 
nels at  the  end.  There  is  a.  notable 
difference  in  the  quality  of  the  seeds 
of  cones,  and  of  trees,  other  than  the 
coniferous,  generally.  The  middle 
part  bears  tjie  best  seed,  and  a  very 
marked  difference  will  often  be  no- 
ticed between  the  plants  grown  from 
such  seeds,  and  those  less  fully  de- 
veloped near  the  end. 

Forestrif  Association  of  the  Province  of 
Quebec. — This  Association  was  formed 
ejirly  in  October  last,  and  has  for  its 
object  to  secure  the  efficient  protec- 
tion and  proper  management  of  the 
standing  forests,  the  re-wooding  of 
denuded  districts  and  the  encouarge- 
ment  of  planting  of  the  roost  valu- 
able kinds  of  forest  trees  suited  to 
their  soil  and  climate. 

It  requires  of  its  members  that 
each  one  who  owns  land  fit  for  the 
purpose  shall  plant  at  least  25  trees, 
giving  them  proper  care,  and  report- 
ing their  operations  to  the  Secretary. 
From  those  who  can  not  plant,  the 
dues  are  |2  a  year.  The  Association 
will  endeavor  to  establish  Branch 
Societies,  or  secure  representative 
members  in  every  municipality  of  the 
Province.  The  officers  and  Delegates 
of  the  American  Forestry  Congress, 
are  made  ex-officio,  members  of  the  As- 
sociation, 'i'he  direction  of  affairs  is 
intrusted  to  a  Council,  composed  of 
an  Honorary  President,  President, 
two  Vico-Presidents.  a  Recording 
and  a  Corresponding  Secretary,  a 
Treasurer,  and  sixteen  members. 
Five  of  these  form  a  quorum.  The 
Council  will  appoint  a  General  Com- 
mittee in  different  parts  of  the 
Province,  who  will  be  notified  of  the 
meetings  of  the  Council,  and  have  a 
right  to  attend  and  take  part  in  its 
proceedings.     Besides  such  general 


meetings  as  may  be  called  there  will 
be*an  annual  meeting  at  which  elec- 
tions will  be  had.  The  seat  of  the 
Association  is  fixed  at  Montreal,  and 
the  officers  for  the  first  year  are  as 
follows : 

Honorary  President:  Mr.  Jambs  Lit- 
tle, Montreal. 

President:   Hon.  H.  G.  Joly.  Quebec. 

Vice-Presidents  :  Messrs.  J .  K.  Ward, 
Montreal,  and  L.  H.  MassCe,  M.  P., 
Varennes. 

Recording  Secretary  :  Mr.  J.  X.  Pkr- 
R.4ULT,  Montreal. 

Corresponding  Secretary  :  Mr.  Ed.  A. 
Barnard,  Cap  Si.  Michel 

Treasurer:  Mr.  G.  L.  Marler,  Mon- 
treal. 

Council. — Montreal:  Hon.  Louis  BiSAU- 
BiEN,  Messrs.  William  Littlk,  Hen- 
ry Lyman,  Dr.  Henry  Howard,  Hen- 
ry Evans,  J.  A.  U.  Bkaudrv,  and 
William  Robb. — Abbotsford:  Chas. 
GiBB. — Quebec:  Colonel  Rhodes, 
Louis  Biloreau,  S.  Lesaoe. — Lon- 
gueuil :  J.  M.  Browning. — Chateau- 
gay:  R.  Jack. — Three  Rivers  :  J.  B. 
N  orm  AN  D.  — St.  Roch  e-iies-A  uln  axes : 
A.    DupiTia. — Becancourt :    A.    BloK- 

DIN. 

Roadside  Tree  Planting  in  Connecti- 
cut.— By  an  act  approved  April  12, 
1881,  every  person  planting,  protect- 
ing and  cultivating  Elm  trees  not 
more  than  sixty  feet  apart,  or  Maple, 
Tulip,  Ash,  Basswood,  Oak,  Black- 
walnut  or  Hickory,  not  more  than 
thirty  feet  apart,  for  three  years,  for 
the  space  of  a  quarter  of  a  mile  along 
a  public  road,  is  to  receive  an  annual 
bounty  thereafter  of  $1  for  each  quar- 
ter mile  so  planted  and  cultivated ;  to 
be  paid  out  of  the  State  Treasury,  but 
for  not  more  than  ten  years. 

PlantiJig  on  the  Dunes  at  the  Golden 
Gate. — The  San  Francisco  Weeklj/  bulle- 
tin, of  November  29,  18M2,  has  the  fol- 
lowing interesting  information  :  *'  For 
the  past  few  weeks  the  western  end  of 
Golden  Gate  Park  has  presented  the 
appearance  of  a  busy  farm.  About 
thirty  men  and  three  tenms  have  been 
at  work  with   the  following  result: 


Miscellany. 


189 


Nine  thousand  young  Pines  and  3,000 
young  Eucalyptus  trees  have  been 
planted,  and  about  one  hundred  acres 
of  previously  verdureless  sand  dunes 
planted  with  "bent"  grass.  Until 
the  past  two  years  the  subjugation  of 
the  shifting  sands  at  the  western  end 
of  the  park  was  an  uncertain  prob- 
lem. Brush  fences  had  proven  quite 
unsatisfactory.  Nor  had  the  lupine 
fully  fulfilled  expectations  in  that 
locality.  Covering  the  unstable  dunes 
with  coherent  soil — a  slow  and  ex- 
pensive process — seemed  the  only 
remedy.  But  two  or  three  years 
ago  the  'bent'  grass,  which  now 
borders  the  western  end  of  the  main 
park  drive,  where  it  had  been  planted, 
began  to  assert  itself.  1 1  soon  became 
evident  that  this  grass  was  of  such 
prehensile  growth  that  ordinary 
movement  of  the  sand  surface  had  no 
effect  upon  it,  while,  if  such  violent 
displacements  took  place  as  were 
often  occasioned  by  storms,  this  in- 
vincible sand  subduer  forced  its  way 
up  through  the  overlying  drift,  and 
went  on  growing  as  if  nothing  had 
happened.  This  last  almost  unique 
vegetative  trait  was  quite  opposite  to 
the  ready  discouragement  of  the 
yoang  pines,  gums,  acacias  and  other 
transplanted  trees  and  shrubs.  When 
once  covered  by  the  drift  their  use- 
fulness was  at  an  end.  There  is 
an  extensive  miniature  forest  buried 
under  the  sands  of  Golden  Gate  Park 
already. 

"  It  is  a  peculiarity  of  the  apparently 
sterile  wastes,  which  make  up  the 
greater  portion  of  Golden  Gate  Park, 
that  the  nearly  pure  sand  of  which 
they  are  composed  retains  perennial 
moisture  at  a  depth  of  a  few  inches, 
and  that  this  moisture  is  in  inverse 
proportion  to  the  amount  of  vegeta- 
ble matter  in  combination  with  the 
sand.  For  this  reason  it  is  easy  to 
keep  young  trees  growing  through 
the  driest  season,  if  their  two  arch 
enemies — namely,  sand  drifts  and 
cotton-tail  rabbits — can  be  kept  in 
check.  Hitherto  plan  t<ati  on  s  of  young 
trees  have  been  successfully  raised 
only  where  peculiarities  of  topography 
afforded  them  some  protection  at 
least  against  the  encroachment  of 
the  sand  drifts.     The  advent  of  the 


'bent'  grass,  it  is  believed,  has  sim- 
plified the  problem  of  reclamation. 
Wherever  this  wonderful  plant  ob- 
tains a  foothold  it  remains.  The 
'bent'  grass  is — superficially,  at  least 
— identical  with  a  grass  wliich  grows 
in  diflTerent  portions  of  the  sandy 
coasts  encircling  the  North  Sea.  Its 
introduction  in  Golden  Gate  Park  is 
an  event  not  the  less  fortunate  that 
it  was  also  fortuitous." 

What  to  Plant  for  Groves  and  Wind- 
Breaks, — In  a  paper  transmitted  to 
the  Montreal  Meeting  of  the  Ameri- 
can Forestry  Congress,  Mr.  Suel  Fos- 
ter, of  Muscatine,  Iowa,  after  noticing 
the  public  and  private  benefit  from 
the  planting  of  trees,  in  the  climatic 
influence,  the  beauty  of  the  land- 
scape and  the  lawn,  and  the  protec- 
tion afforded  from  the  violence  of 
the  wind,  and  the  northern  "  bliz- 
zards," in  which  each  tree  contributes 
towards  the  desired  object  "  as  does 
each  vote  for  the  election  of  a  Presi- 
dent," he  proceeds  to  notice  the  eco- 
nomical points  to  be  considered,  in 
regard  to  this  subject,  and  says: 

"  We  must  convince  the  farmers 
that  there  is  money  in  tree  planting. 
First,  to  plant  an  acre  of  trees  on  the 
North  and  West  sides  of  a  forty-acre 
field  or  pasture,  which  will  cover  a 
belt  one  rod  in  width,  and  to  plant 
four  rows  four  by  four  feet  will  take 
two  thousand,  seven  hundred  and 
twenty-two  trees,  at  $20  a  thousand 
for  two  year  old  trees,  will  cost  $54.44. 
To  plow,  plant  and  cultivate  two 
years,  $45. 

"  We  often  see  the  farmer  build  a 
$2,000  house  and  a  $1,000  barn,  and 
leave  his  fields,  his  buildings  and  his 
animals  unprotected  by  belts  of  trees 
from  the  rushing  winds,  which  are 
sure  to  come  both  summer  and  win- 
ter, doing  far  more  damage  than  we 
usually  estimate. 

"  Now  let  us  see  what  the  value  of 
the  belt  of  trees  will  be.  1  n  five  years 
they  will  be  fifteen  feet  high,  and  four 
inches  in  diameter.  He  may  then 
fasten  the  fence  wire  to  the  trees  for 
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a  fence;  thus  saving  three  hundred 
and  twenty  posts  on  two  sides  of  a 
forty-acre  lot,  one  hundred  and  forty 
rods,  which,  at  twelve  and  one-half 
cents,  would  amount  to  $40,  stating 
the  posts  $20  credit  in  Iowa,  (and 
may  be  the  case  in  other  States,  or 
ought  to  be)  exemption  on  $100 ;  val- 
uation tax,  $1.50;  for  ten  years,  $15. 
Credit  by  thinning  out  one  thousand 
poles  at  two  cents,  which  may  be  used 
for  fence  stakes,  etc.,  and  firewood. 
$20.  Now  we  have  a  credit  of  $35, 
and  the  belt  of  timber  standing  four 
by  eight  feet  apart  on  two  sides  of  the 
forty-acre  lot.  If  the  farmer  lacked 
the  $100  to  buy  the  trees  and  set  them 
out,  would  it  not  be  economy  for  him 
to  diminish  the  cost  of  his  house  or 
barn,  or  in  some  other  direction  to 
save,  or  sell  something  and  raise  this 
$100  and  plant  this  acre  of  timber? 
And  it  certi\inly  would  be  advisable 
for  everv  farmer  whose  farm  is  not 
protected  by  natural  belts  of  timber 
to  continue  this  planting  annually 
until  he  has  one-tenth  of  all  his  land 
set  to  forest  trees  for  timber,  wind- 
breaks and  fuel. 

*•  This  debt  and  credit  of  timber 
planting  for  wind-break  and  wood 
ought  to  be  considered  farther.  How 
few  consider  the  amount  of  water 
daily  taken  up  from  the  soil  by  the 
sun  and  wind  ?  In  the  spring  of  the 
year  the  soil  usually  contains  about 
one-third  its  weight  of  water,  or  if  it 
was  extended  it  would  measure  six 
inches  of  soil  and  sub-soil.  There 
usually  falls  about  three  inches  of 
rain-water  in  a  month,  mostly  evapo- 
rated by  the  sun,  .some  running  off, 
some  filt^jred  down.  If  little  or  no 
rain  falls  for  a  month,  crops  begin  to 
suffer,  and  in  two  month.**,  if  no  rain 
falls,  the  crops  are  mostly  ruined,  for 
the  water  is  nearly  all  evaporated  for 
a  depth  of  twelve  inches.  The  moving 
of  the  air,  the  w^ind,  has  contributed 
largely  to  dry  the  soil.  The  belt  of 
trees  around  the  farm  checks  the 
wind  and  modifies  the  drouth.  It 
also  prevents  the  strong  wind  from 
switching  the  growing  crops  about, 
tearing  the  leaves,  breaking  the 
stalks,  and  sometimes  laying  them 
flat.  These  benefits  of  the  wind- 
breaks  the  farmers    seldom   under- 


stand or  place  to  the  credit  of  the 
wind-break. 

"  I  have  lived  over  forty  years  in 
the  prairie  country  of  Iowa  and  Illi- 
nois, and  traveled  over  them  consid- 
erably before  the  settlement,  when 
the  woodlands  were  mostly  confined 
to  the  valleys  of  streams  and  broken 
bluflf  lands;  but  now  most  of  the 
farms  have  more  or  less  trees,  but 
very  few  have  trees  enough  on  the 
prairie  farms  for  use,  and  for  the  best 
condition  of  the  farm;  but  what 
planting  luis  been  done  has  added 
greatly  to  the  beauty  and  comfort 
of  the  farm  as  well  as  its  increased 
value.  I  think  the  work  of  planting 
trees  is  on  the  increase  in  proportion 
to  other  improvements,  especially  the 
string  of  trees  eight  feet  apart  for  a 
line  of  live  fence-posts  where  a  per- 
manent fence  is  to  stand. 

"  We  have  so  much  reliable  evi- 
dence and  experience  with  the  Hardy 
Catalpa  {spedosa)  that  w^e  are  fully 
satisfied  that  it  is  the  most  valuable 
tree  for  the  farmer  to  plant  south  of 
forty-three  degrees,  and  in  some  parts 
of  our  country  it  will  stand  the  win- 
ters further  north.  It  is  easily  trans- 
planted, retaining  life  through  long 
carriage  and  much  drying,  will  grow 
faster  than  any  of  our  fore.st  trees 
except  Cottonwood  and  Willow  ;  it« 
lasting  qualities  for  fence  posts,  rail- 
road ties,  etc.,  exceeds  any  one  we 
have  except  Red  Cedar,  and  it  may 
last  longer  than  that  when  the  ex- 
periment is  tried  fully.  It  is  a  beau- 
tiful wood  for  inside  finish  of  houses, 
railroad  cars,  and  for  cabinet  work. 
The  White  Ash  is  in  my  estimation, 
the  second  best  *tree  to  plant.  It 
grows  reasonably  fast,  and  is  the  be-st 
wood  for  nearly  all  our  farm  tools 
and  machinery;  although  the  Cotton- 
wood will  answer  for  many  farm  tools, 
it  is  not  quite  as  strong  but  much 
lighter,  hence  the  farmer  should  plant 
about  one-eighth  as  many  White  Ash 
as  he  does  Catalpa. 

"  Now  we  have  named  two  trees, 
the  most  select  list  out  of  one  hun- 
dred varieties,  why  should  we  confuse, 
confound  and  incumber  the  tree 
planters  with  the  other  ninety-eight? 
1  know  of  no  use  for  wood  but  that 
the  two  above  named   varieties  can 
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conveniently  be  applied : — fences, 
railroads,  tools  and  machinery,  build- 
ing and  fuel.  A  few  evergreens,  pine 
and  spruce,  about  the  house  and 
stockyards  for  ornament  and  winter 
protection,  and  the  farm  is  in  proper 
condition  for  a  comfortable  home." 

t  MoMochusetU    Law    Against    Forest 
VVr«   (April    19,   1882):     "Whoever 
[wantonly  and  recklessly  sets  fire  to 
/any  material   which  causes  the  de- 
I  straction  or  injury  of  any  growing  or 
I  standing  wood   of  another,  shall  be 
punished  by  fine  not  exceeding  one 
hundred    dollars,    or    by   imprison- 
ment in  the  jail   not  exceeding  six 
months." 


BIBUOGRAPHICAL    NOTICES. 

Suggestions  Regarding  Forest  Adminis- 
tration in  the  Northwestern  Provinces  and 
Oudh.  By  D.  Brandis,  F.  R.  S.,  O.  I. 
E.,etc.  Calcutta,  1882.  Folio,  pp.  157, 
with  maps  and  plates. 

.SoutJi  Australia :  Woods  and  Forests ; 
Annual  Report  of  the  Forest  Board,  with 
Conservator  s  Progress — Report  and  Ap- 
pendiees/or  1880-81.— Adelaide,  1881. 
Folio,  pp.  48,  with  4  maps.  The  same 
for  1881-82.  Adelaide,  1882.  Folio, 
pp.  29.  Mr.  John  Ednie  Brown, 
F.  L  S.  Conservator,  is  a  son  of  Mr. 
James  Brown,  author  of  a  highly 
esteemed  work,  entitled  "The  For- 
ester," (of  which  the  5th  edition 
is  in  preparation  if  not  published), 
and  a  brother  of  William  Brown, 
Professor  of  Agriculture  at  Guelph, 
Ontario.  The  first  of  these  reports, 
gives  a  concise  account  of  the  opera- 
tions of  the  Board,  for  the  previous 
year,  and  plans  for  future  manago- 
ment.  The  Board  had  seven  planta- 
tions reserved,  containing  2,6 1 7|  acres 
in  all,  and  has  planted  during  the  year 
238,845  trees.   They  had  planted  323} 


acres;  had  sown  323  acres  with  tree- 
seeds,  and  encouraged  the  re-stocking 
of  216  acres  with  indigenous  trees. 
The  season's  work  has  been  very  sat- 
isfactory, and  of  the  whole  number  of 
trees  started,  232,000  were  growing. 
Of  these,  198,000  had  been  planted, 
12,000  sown  in  situ,  and  22,000  were 
from  natural  reproduction.  The 
Board  has  endeavored  to  interest  the 
farmers  in  planting,  and  in  speaking 
of  this  subject  say  : 

"  It  is  satisfactory  to  be  able  to  re- 
port, that  the  public  generally  in  the. 
Colony  are  now  taking  very  considerr 
able  interestinarboricultural  matters, 
and  that  a  considerable  number  of 
the  landed  proprietors  of  the  country 
are  beginning  to  form  plantations 
upon  their  holdings.  The  importance 
of  this  in  our  sparsely  timbered  land, 
can  not  be  too  highly  estimated.  It 
is  a  step  which,  if  kept  up  and  ex- 
tended, will  be  productive  of  much 
permanent  good  to  the  Colony  at 
large." 

The  first  bonus  of  $2  per  acre  for 
planting  had  been  granted  under  the 
act  of  1873,  upon  68  acres.  This  had 
aroused  public  attention  to  the  mat- 
ter, and  was  likely  to  induce  others 
to  plant. 

The  last  report    shows  that    the 

drouth  had  seriously  affected  their 

operations,  but  notwithstanding  this 

severe  trial  112,000  planted  trees  had 

survived.     The  non-official  members 

of  the  Forest  Board  having  resigned, 
the  work  of  the  Department  has  been 
assumed  by  the  executive  officers; 
under  Hon.  Commissioner  of  Crown 
Lands. 

A  Practical  Treatise  on  Tree-Culture  in 

South  Australia. — By  J.  E.  Brown,  F. 

L.  S.,  Conservator  of  Forests  for  the 

Government  of  South  Australia.  With 

numerous  illustrations,  by  J.  W.  Love. 

Adelaide,  1881.    8vo.,  pp.  116. 

This  little  manual  was  prepared  for 
encouragement  of  those  who  were  ua* 


192 


The  American  Journal  of  Forestry. 


accustomed  to  the  proper  methods  of 
planting,  but  who  were  desirous  of  un- 
dertaking it,  with  the  view  of  supply- 
ing information  suitable  for  the  soil 
and  climate  of  South  Australia.  It  is 
admirably  arranged  and  illustrated  by 
numerous  lithographic  plates. 

Die  Lauinen  der  Schweizeralpen^  Von 
J.  CoAZ,  Eidgendssischer  Oberforstin- 
spektor.  [The  Avalanches  of  the  Swiss 
Alps.  By  J.  Coaz,  Federal  Forest  In- 
spector.] Bern,  1881.  8vo.  pp.  147, 
with  maps  and  plates. 

This  is  a  small  government  publi- 
cation that  has  grown  out  of  the  meas- 
ures organized  under  the  amendment 
of  the  constitution  adopted  in  April, 
1874.  giving  to  the  Federal  Union  the 
right  of  supervising  structures  for  the 
protection  of  water-courses;  and  of 
the  forest^police  in  the  mountain  re- 
gions, including  the  planting  of  for- 
ests, and  whatever  regulations  may  be 
found  necessary  for  maintaining  the 
works  and  the  forests  already  exist- 
ing. 

Estadistiea  de  la  Produceion  de  los 
Monies  Publieos  en  los  oTlwrfe  1866-1870. 
Presentada  al  Excmo  sr  Mimstro  de  Fo- 
mento,  por  la  direccion  general  de  Agri- 
cultural Industria  y  Comercio  [Statistics 
of  the  yield  of  Public  Forests  in  1866- 
70]     Madrid,  1882.     4to.  pp.  160. 

This  is  a  continuation  of  a  publica- 
tion issued  in  1806,  and  covering  the 
period  from  1861  to  1865.  The  pres- 
ent  report  is  chiefly  statistical,  and  of 
local  interest.  We  may  notice  that 
the  total  receipts  from  the  forests  un- 
der the  charge  of  government  for  the 
five  years  amounted  to  about  $17, 123.- 
680,  and  that  the  increase  under  the 
two  principal  divisions,  in  the  years 
reported,  was  as  follows : 

state  Communal 

Forests.  Forests. 

1865-6 $00,012  $1,492  3S9 

1866-7 115,883  1,5.^0.224 

1S67-8 69,865  1,718,824 

1868-9 228.4S2  2,5;^S,592 

1869-70 170,269  2,056,630 

Der  Wald  und  die  Alpen.  Von  El. 
Landolt,  Ober/orstmeister  und  Professor 


in  Zurich.  [The  Forests  and  the  Alps.] 

Zurich,  1881.    8vo.  pp.  39. 

• 

Suggestions  regarding  the  Management 
of  the  Leased  Forests  of  Busdhir  in  tne 
Sutlej  Vallei/  of  the  Ihinjaub.  By  D. 
Brakdks,  F.  R.  S.,  C.  J.  E.,  Inspector- 
General  of  Forests  to  the  Government 
of  India.    Simla,  1881.     Folio,  pp.  26. 
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Elements  of  Sylviculture ;  a  short 
Treatise  on  the  Cultivation  of  the  Oak  and  , 
other  Hardwood  Trees.  By  the  late  G. 
Baonerls,  Inspector  of  Forests,  Professor 
at  the  Forest  School  of  Nancy.  Trans- 
lated from  the  French,  (2d  Ed.)  By  E. 
E.  Fernandez,  and  A.  Smythies,  B.  A. 
Indian  Forest  Service.  12mo.  pp.  283. 
London.  Wm.  Rider  St  Son,  1882.  R. 
Clarke  &  Co.,  Cincinnati.   $2.00. 

The  first  French  edition  of  this 
work  appeared  in  1873,  and  was  pub- 
lished in  India,  in  English,  by  the 
Forest  Administration  of  the  North- 
west Provitices,  the  translation  being 
by  the  same  persons  as  those  of  the 
edition  now  noticed.  The  second 
French  edition  appeared  in  1878,  con- 
siderably enlarged. 

The  author,  Gustave  Constant- uic- 
tor  Bagneris,  was  born  at  Do  ai, 
France,  April  18,  1825;  entered  the 
School  of  Forestry  at  Nancy  in  1844, 
and  after  several  years  of  practical 
service,  entered  the  school  again  as 
an  instructor  in  January,  1858,  where 
he  remained  until  his  death,  about 
the  middle  of  November,  1881.  The 
manual  under  notice  contains  a  con- 
cise statement  of  the  leading  princi- 
ples of  Sylviculture  as  tiiught  in 
France.  Commencing  with  defini- 
tions, it  presents  a  general  outline  of 
the  various  methods  of  planting  and 
managing  woodlands,  a  comparison  of 
the  advantages  and  profits  of  each, 
the  treatment  suitable  for  diflereni 
species,  rules  for  arti6cial  replanting, 
and  other  matters  of  direct  practical 
interest  in  Sylviculture.  To  those 
who  wish  information  upon  these  sub- 
jects, as  taught  and  practiced  in  Eu- 
rope, we  know  of  nothing  more  con- 
cise and  useful  than  this  manual. 
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SKETCH  OF  THE  DEVELOPMENT  OP  THE  FOREST 

POLICY  OF  GERMANY.* 

By  BERNHARD  E.  FEBNOW,  of  Slatikotos,  Pa. 

IT  is  a  recognized  fact  in  science,  that  the  study  of  the  de- 
velopment  of  certain  processes  breeds  progress  and  further 
development.  Tho  same  observation  is  true  in  political 
ecouomj;  and  thoagfa  it  maybe  urged  that  conditions  and 
needs  in  the  various  bodies  politic  are  so  different  as  not  to 
admit  of  analogies,  yet  the  knowledge  of  the  history  of  devel- 
opment in  certain  departments,  of  measures  adopted,  reasons 
for  their  disuse,  etc.,  will  often,  even  under  widely  different 
conditions,  serve  as  a  guide  to  avoid  the  dangers  of  untried 
roads  and  wrong  finger-posts. 

The  early  settlere  of  this  country  may  well  be  pardoned,  if, 
in  considering  the  objects  to  be  sought  after  in  their  new 
home,  the  preservation  of  the  forests  should  have  failed  to 
suggest  itself  to  their  minds,  even  for  an  instant.  The  most 
far-seeing  of  them  could  hardly  be  pictured,  even  by  the  most 
imaginative  of  poets,  as  mourning  over  the  threatened  de- 
struction of  tho  apparently  interminable  woodlands  by  which 
he  found  himself  surrounded.  Few,  indeed,  are  the  events 
that  have  happened,  few  the  discoveries  that  have  been  made, 
in  this  greatly  favored  land,  which,  if  we  may  credit  the  poets, 

*Read  before    the  American   Forestry   Congress,    at   Cincinnati,  in 
April  last 
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have  not  appeared  to  the  vision  of  some  Pilgrim  Father  or 
other,  as  he  sat,  with  his  hoary  head  bent  upon  his  staff,  be- 
neath the  spreading  oak  that  sheltered  his  door-way ;  but  that 
a  meeting  should  ever  be  held  in  the  pathless,  trackless  West 
for  the  purpose  of  preserving  the  forests,  may  well  be  supposed 
to  have  been  one  of  those  few  events  not  presented  to  his 
prophetic  mind. 

And  yet,  even  at  that  earlj'  period,  a  nation  across  the 
ocean,  once  surrounded  by  forests  apparently  as  boundless  as 
those  of  the  New  World,  was  earnestly  considering  and  legis- 
lating upon  this  very  subject.  The  history  of  the  develop- 
ment of  forestal  science  in  other  countries,  where  it  has  for  a 
!  long  time  held  its  recognized  place  among  the  other  objects 

of  human  study  and  pursuit,  can  hardly  fail  to  be  of  interest 
and  value  to  all  who  endeavor  to  introduce  and  cultivate  that 
same  science  here.  I  have,  therefore,  endeavored,  in  the  fol- 
lowing paper,  to  give  as  brief  a  sketch  as  is  compatible  with 
the  breadth  of  the  subject,  of  the  development  and  progress 
of  forest  politics  in  Germany. 

As  in  all  other  branches  of  political  economy,  we  of  the  old 
countries  have,  from  small  beginnings,  slowly  developed  what 
you,  when  the  need  comes,  are  bound  to  create.  The  f)eculiar 
difference  in  property-rights  in  old  German  times  from  those 
that  were  recognized  at  the  time  which  marks  the  era  of 
American  politics,  has  had  no  small  influence  on  the  different 
development  in  this  direction,  as  in  most  others  of  an 
•economic  character,  in  the  two  countries. 

While  you  settled  an  immense  country,  almost  peaceably, 
with  a  comparatively  small  number  of  people,  under  already 
<;learly-developed  rights  of  private  property,  Germany  was 
settled  by  warriors,  who  had  to  keep  together  in  order  to  resist 
enemies  and  conquerors  on  every  side,  ready  to  move  and 
change  domiciles  at  any  moment.     The  soil  which  was  con- 
quered, consequently,  was  not  divided,  but  owned  as  a  whole, 
5#tvClw.  ftjud^    managed  by  and  for  the  whole  tribe.     It  is  only  in  the  sixth 
,JE^  ^ j¥^\    century  that  signs  of  private,  property  in  woodlands  are  dis- 
U  toi>^*^  A 1    cernible.     There  was  not  much  need  for  partition,  especially 

of  the  forests.  Though  naturally,  in  such  a  communistic 
property,  not  much  extensive  husbandry  could  be  expected; 
yet  there  is  no  doubt  that,  even  in  Charlemagne's  time,  at- 
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tempts  were  made  toward  securiog  the  proper  uae  of  the 
woodlands. 

From  Charlemagne's  time  on,  when  the  need  of  timber  by 
the  increasing  population  and  the  necessity  of  clearing  for 
Hgricultural  purposes  were  felt,  the  expediency  of  a  more 
regulated  management  of  the  forests  was  recognized.  During  cXa««^  '•^  • 
the  same  period  a  change  in  the  idea  of  property  rights  was  y^"^^^^^ 
continually  going  on.  Characteristic  of  this  time  is  the  erec- 
tion of  so-called  "  bau -forests"  (in  which  the  sovereign  re- 
serves certain  rights  for  himself),  the  growing  power  of  small 
princes,  and  the  extension  of  private  property,  causes  which 
were  undermining  the  old  institutions  of  the  "  Mark,"  in  which 
all  the  land  of  a  district  belonged  to,  and  was  managed  by 
and  for,  the  aggregate  of  the  society — a  communistic  institu- 
tion of  the  most  express  character.  Originally  every  "  marker," 
or  shareholder,  was  allowed  to  get  the  timber  needed  by  him 

for  his  own  use,  without  control.  jsi^f£tt  ^tu^ 

Since  the  fifteenth  or  sixteenth    centuries,  however,  6ie  joT    -     ^ 
timber  to  be  cut  was  specially  designated  by  the  officials,  i^Zw?A  ^ 
whose  duty  it  was  to  superintend  the  felling,  removing,  and  (T    ^-^  < 
even  using  of  the  same.     By  and  by,  even  the  fire-wood  was 
designated  by  the  officials.     Grazing  in  the  woods  was  still 
allowed,  yet  only  under  certain  regulations  as  to  districts  and 
number  of  cattle  for  every  marker.     The  manufacturers  using 
wood  received  their  raw  material  free  of  charge,  yet  only  as 
much  as  they  needed  for  the  wants  of  the  society  or  commu- 
nity.   Each  man  had  to  plant,  under  supervision  of  the  ap-  C^>*<^A*«^>^ 
pointed  forester,  a  number  of  trees  in  proportion  to  his  con-   *^y. 
sumption.     The  arbor-day  of  Kansas  may  be  considered  as  a 
reminiscence  of  the  old  rules  of  the  Mark.   You  see  that  there 
were  some  sound  principles  ruling  in  the  use  of  the  woodland 
in  Germany  even  as  early  as  four  hundred  to  five  hundred 
years  ago. 

The  introduction  of  the  principles  of  Roman  law,  the  inter-   %fl£tA«M^fc» 
ference  of  the  liege-lords,  the  necessity  of  a  management  more   (^J^^^^  « 
iu  congruity  with  the  more  complicated  demands  of  a  higher 
civilization,  were  working  on  the  downfall  of  the  institution 
of  the  Mark.* 

*  It  k  remarkAble  that  the  idea  of  a  communistic  ownership  in  forests  J^AA^^^^  ^^ 
hftg  held  ita  sway  in  Germany,  even  into  our  own  time.     I  do  not  allude  di'VMw •«••««■ 
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^ t^  According  to  the  Roman  law,  the  right  to  the  chase  was  a 
/  regal  prerogative,  which  right  might  be  conferred  by  the 
sovereign  upon  his  followers.  Though  at  first  in  the  forests, 
in  which  the  regal  right  was  asserted  (so-called  bau-forests), 
the  owner  of  the  "  bau-right ''  could  not  debar  those  entitled 
to  the  forest  from  the  use  of  the  timber,  and  could  not  make 
regulations  in  regard  to  the  management  without  their  au- 
thorization, very  soon  the  needs  of  the  chase  gave  use  to 
restrictions  in  the  use  of  the  forest,  and,  by  degrees,  the 
former  holders  were  reduced  to  the  holders  of  servitudes — i.  €., 
holders  of  certain  rights  in  the  substance  of  the  forests.  Thus 
the  chase  came  into  the  foreground,  and  formed  the  leading 
motive  in  the  administration  of  the  forest  in  this  period. 

Mining  and  furnace  operations,  salt  works,  etc.,  which  in 
this  period  began  to  grow  to  larger  dimensions,  had,  in  some 
places,  induced  a  more  careful  and  economical  use  of  the  wood- 
supply.    At  the  same  time  the  development  of  cities,  the  im- 
provements in  the  means  of  communication,  increased  trade 
facilities,  and  extensive  demand  for  timber  were  working  in 
the  same  direction,  aided  by  police  regulations  which  consisted 
mainly  in  the  restriction  of  pasturage,  interdiction  of  raking 
the  leaves  with  iron  rakes,  prohibition  of  cutting  grass  in  the 
young  growths,  orders  to  remove  all  the  wood  bought  within 
a  specified  time,  etc. 
.      •  /     r^    ^^®  doctrine  of  the  regal  ri^ht  to  the^ase,  in  many  cases, 
t^jf"  ^'^^as  the  origin  of  a  gradual  annexation  by  the  sovereigns  of 
'        .  the  whole  right  of  property  in  the  forests.     By  and  by,  this 

annexation  vf  2^  justified  as  a  regal  right  of  itself.  And  though 
we,  at  the  present  time,  do  not  recognize  such  rights,  yet  we 
can  not  help,  in  some  degree,  agreeing  with  the  principle 
upon  which  the  justification  of  such  right  was  founded  by 
Justi  in  1750,  classifying,  as  he  does,  as  regal  rights  those 
rights  which  are  acceded  to  the  highest  authority  over  all 
goods  and  things  which,  not  fit  for  private  ownership,  yet 
form  part  of  the  property  of  the  commonwealth,  in  order  th^ 
the  same  may  be  used  in  accordance  with  the  demands  of  tm 

here  to  the  common  belief  of  country  people  in  their  right  to  the  adjacent 
wood,  but  to  the  fact  that  more  than  fifty  per  cent  of  the  German  forests 
is  not  private  property,  and  that  of  this  amount  one-half  is  owned  by 
communities  of  cities  or  villages. 
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common  weal,  and  for  the  yield  of  revenues.     From  this  defi- 
nition he  deduced  the  regal  right  to  forests,  since  forestry 
demands  such  extended  periods  of  time  for  the  accompiisi:^ 
ment  of  its  aims  as  do  not  coincide  with  the  objects  of  private 
economies.    Yet  other  writers  of  that  early  period  were  demo-  ^jU^m^W  iL 
eratic  enough  to  confine  this  regal  right  to  the  sovereign's    <<ot22^     '/; 
rightof  decreeing  and  enforcing  forest  ordinances.    The  legion     &\  tnfti^ 
of  forest  ordinances,  then,  of  the  fifteenth  and  sixteenth  cen-    (Tv^Ccl^** 
turies  were  the  outflow  of  the  doctrine  of  the  regal  right. 
They  aimed  specially  at  the  conservation  of  forests  and  im- 
provement of  forest  management.     They  abound  in  detailed 
and  technical  precepts.     At  first  treating  the  private  interest 
with  some  consideration,  they  abandon  more  and  more  this   \y^m,MAA^ 
mildness,  and  increase  more  and  more  the  restrictions  of  free   Wf^-tA^^fy^ 
management.     The  aim  of  the  government  then  was  believed 
to  be  better  served  by  direct  interdicts  and  commands,  while 
the  essential  point  of  modern  government  activity  lies  more  in 
measures  of  an  indirect  nature — in  the  furtherance  of  educa- 
tional  institutions,  the  gathering  of  statistical  knowledge,  etQ.^.,,, 
As  reasons  for  such  interference  on  the  part  of  the  govern- 
ment, the  ordinances  presented  the  importance  of  the  forests, 
the  necessity  of  providing  for  the  interests  of  posterit}%  the 
prevention  of  a  timber  scarcity  and  famine  prices.     The  duty 
was  also  urged  on  the  proprietor  of  husbanding  his  resources 
for  time  of  need.    The  measures  provided  for  the  accomplish-    'Vuxaj^uM^ 
ment  of  these  objects  were:   Prohibition  of  absolute  clearing,  ^j^  ^ 
or,  at  least,  only  with  the  permission  of  the  government;  the 
command  to  reforest  cleared  and  waste  places,  to  foster  the 
yonng  growth,  and  the  limitation  of  the  quantity  of  timber  to 
be  felled.   Above  all,  it  was  sought  to  prevent  the  devastation 
of  forests  by  prohibiting  the  pasturing  of  cattle  in  the  young 
growths,  the  raking  and  removing  of  the  fallen  leaves,  pitch- 
gathering,  etc. 

It  would  be  of  interest  to  define  what  is  or  may  be  meant 
by  forest-devastation.  The  definitions  given  by  writers  on 
this  subject  vary  according  to  the  prevalence  of  different 
views  regarding  the  place  of  forests  in  the  political  household.  ^    J 

That  which  forms  the  principle  of  government  activity  at  O^^'^^'*^' ^*^ 
present  may  be  expressed  thus :  Every  action  of  the  proprietor  On^  ai>#«*^ 
of  a  forest,  which  tends  to  disturb  hstingly  the  foundations  of 
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a  rational  forest  manugemeut  is  a  forest-devastation,  unless 
the  same  is  done  with  a  view  to  a  change  into  some  other  sys- 
tem of  husbandry. 
^^.^—^      /  We  often  find  in  the  ordinances  more  positive  and  special 

'^'^^'^^f^^  instructions  for  the  management — prescribing  the  manner  of 
«'  felling,  division  into  felling-lots,  establishment  of  the  direction 

in  which  to  proceed  with  the  cutting,  time  of  felling,  injunc- 
tions as  to  the  cording  and  the  removal  of  fire- wood  from  the 
lots,  determination  what  is  to  be  cut  for  fire-wood  and  what  is 
to  be  held  for  building  timber.  The  partition  of  forests  was 
sometimes  forbidden,  and  special  ofiicers  appointed  for  the 
supervision  of  private  forests. 
-y-j:  J  Almost  all  ordinances  contain  provisions  limiting  the  sale 
f  of  forest  products  and  forest  soil,  and  especially  prohibitions 
agatnst  exportation  of  lumber  and  sale  of  woodland  to  for- 
eigners, against  speculation  in  timber,  by  providing  schedules 
of  prices,  and  prohibition  of  the  sale  of  some  valuable  species 
entirely  from  time  to  time. 
1^  ^Further,  even  the  consumer  was  restricted.  Raving  of  build- 
L^  T  ing  timber  was  attempted  by  allowing  the  building  of  houses 
'  only  under  State  supervision,  making  provisions  about  the 

manner  of  building,  the  kinds  and  sizes  of  timber  to  be  used. 
The  erection  and  use  of  hearths  and  bake-ovens  even  was  su- 
perintended, and  the  use  of  substitutes  for  wood,  such  as  peat, 
coal,  etc.,  was  urged  by  freeing  the  latter  from  all  tarift*  taxes. 
Manufactures  which  used  much  wood  were  sometimes  lim- 
ited or  entirely  interdicted.  In  all  cases,  the  inferior  class  of 
timber  was  to  be  used  first,  before  the  better  kind  could  be  at- 
tacked, and  superveillance  reached  even  so  far  as  to  see  that 
the  consumer  used  the  timber  for  the  purpose  for  which  he 
bought  it. 

We  smile  at  the  pedantic  carefulness  which,  with  paternal 
intentions,  our  governments  bestowed  on  this  subject.  We 
may  ridicule  these  mistaken  attempts  to  influence  the  natnral 
development  of  a  branch  of  political  economy,  and  to  lead  it 
into  strict  doctrinal  channels;  yet  we  have  all  reason  to  be 
thankful  that  the  spirit  of  our  ancestors  was  not  quite  so  rev- 
olutionary as  that  of  a  later  period,  and  that  their  conserva- 
tive, restrictive  policy  has  enabled  us  to  exercise  our  superior 
wisdom  on  an  object  which  they  have  preserved  for  us. 


1 
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When  in  the  first  half  of  the  seventeenth  century  the  legal,  i^ti  CmCm 
juristical  nature  of  domanial  property  was  more  or  less  de* 
cided,  when  through  the  identification  of  the  absolute  monarch    JL^^iEiI 
with  the  idea  of  State  and  Government,  the  accumulated  7*^^   t      j^ 
landed  property  of  the  sovereigns  became  State  property,  the   ^^.  / 
question  of  the  advisability  of  maintaining  these  State  forests 
in  the  hands  of  the  government  began  to  be  agitated  in  forest 
political  discussions,  and  has  till  a  late  hour  been  a  subject  of 
controversy  with  statesmen  and  economists.     The  basis  on 
which  the  administration  of  the  forest  by  the  government 
was  found  desirable,  has  its  origin  in  the  same  mercantilistic 
principles  which  made  a  supervision  of  private  forestry  ap- 
pear necessary.    The  reasons  which  are  given  for  the  retention     ^Kx  a>i#>«a 
of  State  forests  in  the  hands  of  the  government,  and  for  the 
purchase  of  additional  forests,  which  are  given,  up  to  our 
own  times,  are  either  such  as  rest  on  true  or  imagined  pecu- 
liarities of  forest-management,  such  as  emanate  from  sound 
principles  of  financial  administration,  and,  thirdly,  other  rea- 
sons of  general  political  consideration.    Premising  that  it  was 
in  the  interest  of  the  community  to  perpetually  produce  the 
greatest  mass  of  wood  on  the  smallest  possible  area,  and  to 
sell  this  to  the  consumer  at  the  lowest  possible  price,  consider- 
ing it  the  duty  of  the  government  to  provide  for  the  con- 
tinual and  sure  supply  of  the  needed  timber,  the  following 
conclusions  were  drawn  :  - 

1.  That  the  private  forest  management  was  insufficient  for    Cj^*C4M/i*< 
the  fulfilling  of  the  afore-named  demands. 

2.  That  the  State  alone  is  able  to  manage  the  forests  in  the 
manner  which  is  required  for  the  common  weal. 

In  the  first  place,  it  was  argued  that  the  private  individual 
lacked  as  well  the  knowledge  as  the  means  necessary  for  a 
successful  forestry;  large  capital  being  required  for  the  man- 
agement, and  that  he  would  experience  difliculties  in  dis- 
posing of  his  products.  The  tendencies  of  private  husbandry, 
it  was  said,  were  in  contradiction  with  the  aims  and  ends  of 
forestry,  since  the  revenue  from  well-managed  forests  re- 
turned so  late  that  new  plantations  did  not  ofter  any  profit 
to  the  private  individual,  and  it  was  natural  for  him  that  he 
should  advance  his  own  good  before  tliat  of  posterity.  In- 
vestments in  forestry  did  not  pay  as  high  a  per  cent  of  in- 
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terest  as  other  business;  the  private  man,  therefore,  especially 
when  prices  rose,  would  be  inclined  to  shorten  the  time  of 
rotation,  which  tended  to  an  uneconomical  squandering  of 
soil,  as  the  demand  for  timber  would  have  to  be  any  how  met, 
and  with  shorter  rotp,tion  would  have  to  be  supplied  from  a 
larger  area.  Since  thus  the  financial  tendencies  of  the  private 
man  were  continually  in  disconcert  with  the  perpetuity  and 
the  demands  of  the  common  weal,  it  was  to  be  feared  that  in 
cheap  times  he  would  cut" too  little;  in  dear  times  he  would 
encroach  too  much  upon  the  normal  reserves.  The  private 
man  would  be  inclined  to  export  wood,  if  he  could  thus  get 
a  higher  price  for  his  material,  even  to  the  detriment  of  his 
country.  Forest-management,  it  was  said,  was  possible  only 
on  a  large  scale,  and  as  soon  as  partition  among  private  in- 
dividuals took  place,  no  measures  would  be  efficient  to  re- 
strain the  wanton  destruction  of  wood-supply.  The  private 
individual  is  not  capable  of  surveying  the  whole  demand  of 
a  country,  and  to  so  manage  his  forests  as  to  meet  the  demands 
of  future  times.  The  private  man,  if  he  meant  to  produce 
good  results  in  his  management,  could  not  dispense  with  the 
employment  of  officials  just  the  same  as  the  government;  but 
such  bureaucratic  management  offered  greater  drawbacks  with 
the  private  man  than  with  the  government,  which  on  account 
of  its  organic  system  in  the  different  departments  of  admin- 
istration, could  also  do  with  fewer  officials. 

Besides,  the  many  dangers  to  which  a  forest  is  exposed  do 
not  make  forestry  a  <lesirable  field  of  speculation,  which  is 
the  mainspring  of  all  private  operations;  experience,  any 
how,  had  shown  that  private  forests  were  not  managed  as  well 
as  the  State  forests. 

{To  he  continued.) 


ON  THE  DISTRIBUTION  OF  THE  MORE  IMPORTANT 
FOREST  TREES  IN  THE  GULF  REGION. 

By  CHARLES  MOHR,  Mobile,  Ala. 
(Continued  from  page  184.) 

LARGE  tracts  of  woodland,  occupied  almost  entirely  of 
White  Oak,  are  found  in  Northwestern  Louisiana^  in  the 
rich,  loamy  uplands  between  the  Washita  and  Upper  Red 
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River  Valley,  and  also  bordering  on  the  southern  tributaries 
of  the  Red  Kiver,  along  Bayou  Boeuf  and  the  valley  of  the 
Cane  River.  Many  of  the  loamy  ridges  in  the  region  of  the 
mixed  growth  of  the  Loblolly-Pine  with  deciduous  trees,  are 
covered  with  the  finest  quality  of  White-Oak  timber,  nearly 
as  far  south  as  Houston,  Tex.  It  is  exceedinglj^  variable  in 
the  form  and  size  of  its  leaves  and  its  fruit;  a  form  with 
large,  long  and  broad  widely-lobed  leaves  and  a  large  acorn, 
with  a  deep,  thin-walled  cup,  principally  prevails  in  Western 
Louisiana  and  Eastern  Texas.  Like  the  Basket-Oak,  it  is  but 
sparingly  reproduced,  being  but  rarely  seen  among  the  under- 
growth ;  and  after  its  removal,  it  is  mostly  superseded  by 
Oaks  of  inferior  timber,  such  as  the  Red,  Black  and  Spanish 
Oaks.  It  is  consequently  becoming  scarce  in  the  more 
densely-settled  districts. 

From  the  wide  application  of  its  valuable  timber  in  con- 
Btractionsof  all  kinds,  in  ship-building,  cabinet-making,  coop- 
erage, the  manufacture  of  wasrons  and  various  implements, 
causing  an  immense  consumption,  its  timber  is  becoming  at 
present  scarce,  in  localities,  where  a  few  decades  ago,  the  supply 
seemed  ample  for  a  much  longer  period,  and  its  exhaustion 
throughout  the  Northwestern  States  causes  much  apprehen- 
sion to  those  concerned.  There  is  no  doubt  but  that,  if  it 
were  secured  against  fire  and  the  inroads  of  live-stock,  it 
could  be  jilentifuUy  reproduced.  The  destruction  of  the  hu- 
mus by  fires,  and  the  exposure  of  its  roots  near  the  soil  to 
the  hot  sun,  retard  its  further  growth,  and  lead  to  its  early 
decay. 

6.  Post  Oak,  (Q.stellnta).  No  tree  in  Eastern  North  America 
is  distributed  over  a  wider  area  than  this  Oak.  It  is  found 
equally  common  from  New  England  to  the  Gulf,  and  west- 
ward to  the  very  confines  of  tree-growth  in  the  arid  ridges 
in  Western  Texas,  where  it  occurs  on  the  extreme  outpost  of 
the  great  forest  region  of  the  eastern  division  of  the  conti- 
nent, in  Concho  and  Maynard  counties  in  that  State.  It  pre- 
fers a  dry,  argillaceous  soil,  and  is  the  most  common  among 
the  upland  Oaks.  It  forms  open  woods  in  the  level  uplands 
of  Central  Alabama  and  Mississippi,  and  forms  a  large  part  of 
the  forest-growth  of  the  more  broken  uplands  in  these  States, 
as  well  as  in  Northwestern  Louisiana  and  in  Texas.    In  the 
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western  part  of  that  State,  in  the  gravelly  ridges  which  in- 
tersect the  prairie  region  from  its  northern  boundaries  to  its 
lower  sections,  it  forms  the  open  timber-belts,  known  as  the 
"  Southern  cross-timbers."  Under  an  arid  climate,  and  from 
injuries  received  in  frequent  prairie  fires,  it  can  scarcely  be 
used  for  any  thing  else  than  for  low  posts;  but  it  is  of  great 
importance  to  settlers  in  the  adjacent  prairies  as  their  only 
source  of  firewood.  The  value  of  these  Post-Oak  belts  as 
sheltering  screens  against  the  fierce  northers  prevailing  in 
these  regions,  can  not  be  overrated.  The  wood  of  this  tree 
is  hard  and  heavy,  strong  and  durable,  but  it  is  rarely  over  50 
or  60  feet  in  height,  with  a  diameter  of  16  to  20  inches,  and  it 
branches  low.  Clear  sticks  of  timber  can  not  be  obtained  of 
size  large  enough  to  make  it  available  for  building  purposes. 
It  is  used  extensively  for  posts,  cross-ties,  etc, 

7.  Tan-bark  Oak  :  Chestnut  or  Mountain  Oak,  {Q.  prinos). 
This  tree  occurs  more  commonly  in  the  mountains  of  North- 
em  Alabama,  and  has  not  been  observed  below  33°  N.  lat, 
where  it  frequents  there  the  rocky  ridges  and  steep  declivities 
unfit  for  cultivation.  The  tree  averages  from  18  to  24  inches 
in  diameter,  and  70  to  80  feet  in  height,  although  trees  are 
found  with  a  diameter  of  four  feet.  The  wood  is  heavy  and 
strong,  but  more  porous,  and  of  a  coarser  grain  and  of  less 
value  than  the  White-Oak.  Its  chief  value  is  in  its  bark, 
which  is  considered  the  best  of  all  the  Oak  barks  for  tanning! 
Large  quantities  are  shipped  from  Northern  Alabama  to  the 
markets  of  the  Northwest,  amounting  annually  to  over  12,000 
cords.  The  destruction  of  trees  from  this  cause  is  very  great, 
not  only  in  the  indiscriminate  cutting  down  of  the  trees, 
wherever  found  accessible,  but  in  the  vast  amount  of  fuel ; 
added  to  this,  forest  fires,  increasing  their  destruction  to  a  de- 
gree that  not  only  involves  the  total  ruin  of  the  trees  left 
standing,  but  prevents  the  possibility  of  a  forest  growth  a.srain 
appearing  upon  the  denuded  and  arid  rocky  ridges  from  which 
it  has  been  destroyed. 

The  invasion  and  partial  destruction  of  large  tracts  of 
forest  on  the  lands  of  the  Government,  near  the  railroad  lines 
through  the  mountains  of  Northern  Alabama,  has  been  very 
extensive,  and  the  supplies  of  bark  are  getting  rapidly  ex- 
hausted from  the  constantly  increasing  demand  and  higher 
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prices.  At  several  of  the  stations  whei'tj  a  few  years  ago  large 
quantities  were  reci^ived  for  shipment,  the  traffic  has  now  al- 
most entirely  ceased. 

8.  Mossy  Ovbr-Cup  Oak  :  Burr  Oak,  (Q.  macroearpa).  This 
northern  Oak  is  very  rare  in  the  eastern  Gulf  Region  ;  its  ex- 
istence there  is  only  known  to  me  by  a  few  acorns  whieh 
have  been  sent  from  Callahan  county.  I  have  also  failed  to 
find  it  in  Western  and  Northern  Louisiana,  where  it  has  been 
recorded  by  Carpenter/ and  Hale  as  of  not  rare  occurrence.  I 
meet  the  tree  first  at  the  very  confines  of  the  Gulf  Region, 
near  Palestine,  on  the  banks  of  a  tributary  of  the  Trinity 
liiver.  From  hence  westward  to  the  San  Saba,  it  is  one  of 
the  most  common  trees  in  the  fringe  of  forest  lining  the 
rivere.  It  reaches  there  as  far  south  as  latitude  29^,  on  the 
eastern  terminus  of  Matagorda  Bay. 

9.  Texas  White  Oak,  {Q.  Durandii).  This  species,  in  con- 
nection with  the  Burr-Oak,  must  also  be  claimed  as  occurring 
ill  the  Eastern  Gulf  Region,  in  the  same  situations  as  in  West- 
ern Texas,  having  been  first  discovered  in  Wilcox  county,  Ala- 
bama, by  Prof.  Buckley,  in  1840.  It  was  not  again  seen  by  any 
observer  in  Alabama,  oranv-where  else  east  of  the  Colorado 
River  until  late  in  the  autumn  of  1882.  The  writer  again 
found  it  on  the  calcareous  ridges  bordering  the  Little  Cahaba 
River,  in  Bibb  county,  Alabama,  and  according  tt)  informa- 
tion, it  occurs  throughout  the  limestone  region  in  other  parts 
of  that  State.* 

In  the  fertile  bottoms  of  that  river  and  the  lower  Guada- 
loupe,  it  grows  to  a  large  tree,  and  its  timber  is  equal  to  the 
best  of  the  White  Oaks,  being  the  most  valuable  of  all  the 
timber  trees  of  the  Texan  or  Mexican  forest  region.  Sev- 
eral stumps  were  found,  from  80  to  34  inches  across,  and  one 

*Dr.  Mohr,  in  a  letter  dated  December  7,  1882,  expresses  great  satisfao- 
tion  at  the  re-discovery  of  this  tree  in  Alabama,  as  it  vindicated  the  cor- 
rectness of  the  announcement  made  some  forty  years  ago  by  his  friend, 
Prof  Buckley,  which  had  been  doubted  by  some  botanists.  He  had  ac- 
cepted the  fact  himself  without  questioning  its  accuracy,  although  he  had 
never  been  able  to  find  the  species  in  any  of  his  explorations,  until  his  re- 
cent trip  to  the  Little  Cahaba  River,  from  which,  at  the  time  of  writing, 
he  had  but  just  returned.  We  have  somewhat  modified  the  text,  so  as  to 
place  the  description  there,  although  the  facts  were  not  known  when  the 
paper  was  wri  tten . — Editor.  • 
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tree  which  had  been  felled  for  fence-rails,  measured  96  feet  in 
height,  with  a  trunk  clear  of  branches  to  the  height  of  40 
feet.  The  distinct  and  constant  charactei's  of  the  foliage  and 
fruit  of  this  tree  leave  no  doubt  about  its  being  a  well-defined 
species, 

10.  Upland  Willow-Oak  :  Blue  Jack,  (§.cmerea).  This  is 
one  of  the  most  common  of  the  Oaks  in  the  sandy  barrens  of 
the  Coast  Pine  belt  of  the  Eastern  Gnlf  States,  and  one  of  the 
most  common  trees  on  the  poor  gravelly  Oak  ridges  in  Eastern 
Texas,  westward  to  the  Brazos  River.  It  has  not  been  seen 
north  of  34°  latitude. 

11.  Shingle  Oak,  (Q.  imbricaria).  This  tree  is  common  in 
the  forests  of  the  North,  and  seems  to  reach  its  southern  lim- 
its but  a  short  distance  below  the  northern  boundary  of  the 
Gulf  States.  It  has  been  observed  only  in  a  single  locality  as 
a  straggler  of  stunted  growth  in  Etowah  county,  Alabama. 

Of  the  Black  and  Red-Oak  group,  all  the  Eastern  North 
American  forms  recos^nized  as  species  of  undoubted  character 
are  found  in  the  Gulf  States,  with  the  exception  of  Quercus 
ilicifolia.  They  are  chiefly  of  northern  range,  and  principally 
confined  to  its  central  and  northern  sections:  it  is  onlv  near 
its  western  limits,  in  Texas,  that  they  are  more  common.  The 
five  following  species  may  be  said  to  be  about  equally  dis- 
tributed through  the  Gulf  Region  : 

12.  Spanish  Oak,  (Q.falcata).  This  maybe  placed  among 
the  first,  on  account  of  its  valuable  timber  as  well  as  its  bark. 
It  is  of  frequent  occurrence  in  the  thin  soils  of  the  coast-plain 
east  of  the  Mississippi,  and  reaches  the  dimensions  of  a  tree 
of  average  size.  In  the  bottoms  of  the  upper  Pine  region,  in 
the  rich,  loamy  lands  of  the  Mississippian  Yazoo  delta,  and 
in  Eastern  Texas,  it  is  one  of  the  largest  trees  of  the  forest. 
Near  its  western  limits,  on  the  banks  of  the  Brazos  River, 
Prof.  Buckley  measured  a  tree  over  five  feet  in  diameter,  and 
others  of  equal  size  were  observed  on  the  banks  of  the  Chika- 
saha,  in  Mississippi,  and  in  other  parts  of  that  State,  as  well 
as  in  Northern  Alabama.  The  wood  is  of  finer  grain, greater 
strength  and  more  durability  than  that  of  the  Red-Oak,  and 
is  valued  and  used  in  the  railroad  shops  and  shipyards  of  Mo- 
bile to  a  considerable  extent.  It  is  well  adapted  for  cooper- 
age, and  formerly  the  exports  of  its  staves  to  the  wine  coun- 
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tries  of  the  old  world  were  quite  large.  The  bark,  of  the 
Spanish  Oak  is  in  the  lower  part  of  the  country  used  for  tan- 
DiDg,  and  is  deemed  in  quality  next  to  the  Mountain  Oak.  In 
the  better  class  of  lands  of  the  lower  Pine  region  it  succeeds, 
associated  with  the  Loblolly  and  Long-leaf  Pines. 

13.  Red  Oak,  {Q.  rubra).  This  Oak  is  found  quite  fre- 
quently in  the  forest  of  Upper  Alabama  and  Mississippi  in  a 
cool,  deep  soil  not  subject  to  overflow,  and  it  reaches  a  size  as 
great  as  in  its  northern  home.  It  is  found  not  less  frequently 
in  Northern  Louisiana  and  Eastern  Texas.  West  of  the 
Brazos  the  tree  presents  some  slight  but  constant  difi'erences 
in  its  fruit  and  leaves,  and  must  be  regarded  as  a  well-marked 
variety  peculiar  to  Western  Texas.  East  of  the  Mississippi 
River  it  extends  to  30^  lat.;  the  western  form  reaches  fully 
two  degrees  further  south. 

From  the  abundance  of  better  Oak  timber,  the  Red  Oak  is 
not  much  valued,  but  if  logs  of  large  dimensions  are  received 
at  the  mills,  they  are  rated  as  about  the  same  in  quality  as  the 
Spanish  Oak.  Its  timber,  at  the  South,  appears  to  be  less 
porous,  and  stronger  than  that  grown  in  the  North. 

14.  Black,  or  Yellow-Bark  Oak,  {Q.  tinctoria.)  The 
southern  limits  of  this  tree  follow  in  the  eastern  Gulf  Region, 
the  northern  border  of  the  maritime  pine  region  scarcely 
reaching  beyond  the  32°  of  latitude.  Westward  it  is  found  to 
the  valley  of  the  Trinity  River.  Fine  specimens  have  been 
observed  near  Palestine.  It  prefers  the  uplands,  with  a  light 
and  warm  generous  soil,  where  it  forms  the  principal  tree, 
upon  the  gently  broken  uplands  of  Central  Alabama.  Its 
bark  is  used  for  tanning  and  its  timber  regarded  as  the  strong- 
est and  most  durable  amoug  the  Oaks,  of  its  group. 

15.  Water  Oak,  (Q.  aquatica.)  According  to  my  own  ob- 
servation, this  tree  is  not  found  beyond  the  northern  border  of 
the  Gulf  Region,  but  on  the  Atlantic  border  it  extends  far  be- 
yond the  lirnits  of  the  lower  Southern  States.  It  has  not  been 
seen  beyond  Waterford,in  Mississippi,  or  Bridgeport,  Alabama. 
If  prefers  a  low,  wet  soil,  is  most  common  in  the  coast  region, 
and  generally  of  medium  size,  reaching  over  two  feet  in  di- 
ameter. It  is  of  no  value  whatever  as  a  timber  tree ;  but  its 
very  rapid  growth,  and  fine  outlines,  render  it  a  great  favorite 
throughout  the  South  as  a  shade  tree.    It  is  liable  to  the  at- 
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tack  of  insects,  leadiug  to  premature  decay,  and  from  this 
reason  is  less  preferred  than  it  otherwise  would  be. 

16.  Black  Jack,  (Q.  nigra).  This  is  the  most  common  of 
the  Oaks  in  poor  porous  soils  throughout  the  whole  region, 
and  most  common  in  the  Pine  districts,  where  barren  and  de- 
nnded  of  their  primeval  timber-growth.  It  follows  the  Post 
Oak  to  the  extreme  confines  of  tree-growth  in  the  arid  regions 
of  Western  Texas.  It  is  of  small  growth,  and  its  wood  is 
coarse-grained,  perishable,  and  of  no  value,  except  for  fuel. 

17.  Turkey  Oak,  {Q.  CatesbaeL)  This  is  a  typical  southern 
tree  in  the  Gulf  Region  and  confined  within  the  limits  of  the 
great  maritime  Pine  belt  east  of  the  Mississippi  River.  It  has 
not  been  observed  north  of  82°  N.lat.  It  is  the  most  com- 
mon and  often  the  only  tree  found  on  the  arid  ridges  of  pure 
white  sand,  where  even  the  frugal  Pine  fails  to  find  sustenance. 
With  the  Blue  and  Black  -Tack,  it  forms  the  largest  part  of 
the  hardwood  scrub  which  succeeds  the  Long  leaf  Pine,  in 
the  rolling  Pine  barrens.  This  harbinger  of  sterility  rarely 
exceeds  85  feet  in  height,  and  is  of  no  value. 

18.  Chestnut,  (Castanea  vesca,  var.  Americana,)  This  tree, 
widelv  distributed  in  the  north,  has  been  found  as  an  isolated 
straggler  as  far  south  as  the  31®  of  latitude,  on  the  low  ridges 
bordering  the  Tensaw,  in  Baldwin  county,  Alabama.  On  the 
hills  of  that  region,  in  the  mixed  growth,  it  is  not  uncommon, 
but  is  rarely  seen  above  medium  size.  From  the  numerous 
stumps  found  in  the  woods,  and  in  the  fields  cleared  over  u 
half  century  ago,  it  is  evident  that  the  tree  was  there  once 
found  abundantly,  and  in  its  best  development.  It  can  be 
said  to  be  almost  extinct,  in  this  region,  at  the  present  time.  ' 

It  is  most  common  in  the  mountainous  part  of  Alabama, 
where,  on  the  higher  ridges  and  table-lands,  it  is  one  of  the 
principal  trees  and  is  sometimes  found  from  three  and  a-half 
to  four  feet  in  diameter.  The  trees  of  larger  size,  are  rarely 
free  from  the  signs  of  decay,  and  the  older  settlers  contend 
that  it  is  rapidly  dying  out.  The  chief  cause  of  its  decline, 
is  undoubtedly  from  the  destruction  to  which  it  is  subjected 
by  the  settlers.  Trees  of  the  finest  proportions  are  rutlilessly 
cut  down  for  their  fruit,  and  the  demand  for  its  timber  for 
fencing  has  also  led  to  its  extinction  near  the  settlements. 
The  stumps  produce  an  abundance  of  quick-growing  sprouts, 
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and  coppices  of  vigorous  growth  would  rapidly  be  reproduced 
on  the  rocky  heights,  if  they  werfe  not  destroyed  by  forest 
fires.  It  is  rarely  met  with  in  Northern  Louisiana,  and  so  far 
has  not  been  recorded  from  Eastern  Texas. 

19.  Chinquapin,  {Castanea  pumila).  This  tree  is  of  smaller 
size  in  the  Eastern  Gulf  States,  where  it  is  common  throutfh- 
oat,  but  finds  its  greatest  development  in  Eastern  Texas, 
where  it  is  not  rarely  found  to  reach  2  feet  in  diameter. 

20.  Beech,  (Fagus  ferruginea).  This  species  is  scattered 
from  Florida  to  Loaaisiana,  in  the  hummock  lands  near  the 
coast,  and  is  often  found  a  principal  covering  of  the  bottom 
lands  in  the  upper  Pine  region.  Prom  hence  northward,  it 
forms  wood§  of  more  or  less  extent  in  the  cool  stifl'  soils,  best 
suitable  to  its  growth.  It  has,  to  my  knowledge,  not  been 
observed  in  Texas. 

21.  Iron  Wood,  {Osdya  Virginica).  This  tree  is  common 
throughout  the  Eastern  Gulf  Region,  but  has  not  been  ob- 
served by  the  writer  west  of  the  Mississippi.  If  found  at  all 
iu  Louisiana,  it  is  certainly  very  rare. 

22.  Hornbeam,  (Carpinus  Americana).  This  tree  is  com- 
mon throughout  the  Gulf  Region  to  the  Trinity  River  in 
Texas. 

Of  the  Birch  only  two  species  are  found  irkAhe  Gulf  Region. 

23.  River,  or  Red  Birch,  {Betala  nigra).  This  occurs  on 
the  Alabama  River  as  far  south  as  31°  latitude  ;  more  common 
and  of  larger  size,  on  the  river  banks  of  Northern  Alabama. 
Sections  from  Alabama  in  the  collection  of  woods  exhibited 
by  the  Louisville  and  Nashville  Railway  Co.  measure  3  feet 
in  diameter. 

24.  Sweet  or  Cherry  Birch,  {Bdula  lenta).  This  is  con- 
fined solely  to  the  cool  and  rocky  recesses  of  the  cliff-bordered 
valley  of  the  Sipsey  fork,  in  Winston  county,  Alabama,  asso- 
ciated with  the  Hemlock  Spruce.  It  has  been  observed  over 
80  feet  in  height,  i\\v\  6  feet  in  circumference. 

Of  the  Willows,  which  are  very  scantily  represented  iu  the 
Gulf  region : 

25.  Black  Willow,  {Salix  nigra).  This  is  the  only  Willow 
reaching  the  height  of  a  tree;  it  is  common  to  the  Lower 
Colorado  in  Texas,  and  attains  a  size  from  1^  to  2  feet  in 
diameter. 
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The  Poplars  are  found  represented  by  two  species. 

26.  Carolina  Poplar,  {Fopulus  monilifera).  This,  among 
all  the  trees  of  Eastern  North  America,  extends  farthest  to 
the  west  in  the  Texano-Mexican  region,  and  can  also  be  said  to 
attain  the  largest  dimensions.  In  the  rich  alluvions  of  the 
Mississippn  River,  and  in  the  basin  of  the  Yazoo  in  several 
localities,  trees  have  been  noted  with  a  diameter  of  fully  eight 
feet.  By  its  abundance  it  furnishes,  if  not  a  durable,  a  cheap 
and  easily  obtainable  material  for  fencing.  Of  late,  it  is  used 
with  advantage  in  the  manufacture  of  cases  for  merchaodise, 
of  which  already  quantities  are  shipped  from  New  Orleans 
to  the  West  Indies. 

27.  {Populus  heierophylla).  This  tree  occurs  .in  the  sub- 
merged swamps  of  Alabama  and  Mississippi,  but  appears  to 
be  unfrequent.  It  has  been  observed  as  far  south  as  the  lower 
Alabama,  in  Mobile  county. 

The  Hickories  and  Walnuts  with  the  Oaks,  the  most  valu- 
able and  important  trees  of  the  North  American  forest,  are 
well  represented  in  the  Gulf  Region.  With  the  exception  of 
the  Carya  sulcata^  all  the  species  common  in  the  North  are 
found  here  equally  common.  Of  the  two  typical  southern 
species,  viz.,  C  myristiccB/ormis^  and  C.  aquaticay  the  former 
has  not  been  observed  in  the  Gulf  Region. 

28.  Shell-Bark  or  Shaggy-Bark  Hickory:  Switch-bud, 
{Carya  alba).  This  Hickory  finds  its  southern  limits  about 
32°  N.  lat.  Above  that  line,  in  the  cool  bottom-lands  in  the 
region  of  mixed  growth,  and  in  the  richer  lands  throughout 
Upper  Alabama  and  Mississippi  it  is  quite  abundant  in  the 
woods  of  deciduous-leafed  trees.  Westward,  it  has  been  but 
rarely  observed  in  Louisiana,  and  it  is  said  to  be  entirely 
wanting  in  Texas. 

29.  Mocker-nut:  Bia-BiD  Hickory,  {Carya  tomentosa.) 
This  is  the  most  common  species  of  the  genus  southward  to 
the  coast  and  as  far  west  as  Bastrop,  in  Western  Texas. 
Except  in  Eastern  Texas,  where  it  is  not  frequent,  it  is  abun- 
dant, and  in  the  better  class  of  lands  of  large  size. 

29.  Pig-nut,  {Carya  porcina)^  and,  30.  Bittbr-nut  Hckory, 
{C.  amara).  These  species  are  found  from  Florida  to  the 
Trinity  Kiver,  but  most  abundant   east  of  the   Mississippi 
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River;  southward  they  are  confined  to  the  same  limit  as  the 
Shell-bark  Hickory. 

81.  Water  Hickory:  Bitter  Pecan,  {Carya  aquatica). 
This  species  is  not  rare  on  the  banks  of  the  large  streams 
subject  to  frequent  inundations  in  the  Pine-region,  almost  to 
the  coast ;  most  frequent  and  of  its  best  growth  in  the  deep, 
gloomy  forest-swamps  on  the  Mississippi  River,  and  the  basin 
of  the  Yazoo,  where  a  tree  has  been  felled  20  inches  in  diame- 
ter. Also  frequent  in  Louisiana  and  Eastern  Texas.  It  has* 
not  been  found  beyond  the  northern  borders  of  Alabama  and 
Mississippi.  The  wood  is  close-grained  and  not  inferior  in 
toughness  and  capabilities  to  that  of  the  Shell-bark  Hickory, 
but  being  of  a  low  growth,  it  furnishes  no  timber  of  a  length 
to  render  it  equally  useful. 

32.  Pecan  :  Sweet  Pecan,  {Carya  olivaeformis).  This  noble 
and  useful  tree  is  decidedly  the  tree  of  the  Southwest.  In  the 
Eastern  Gulf  Region  it  is  not  known  to  have  been  found  truly 
indigenous  outside  of  the  Mississippi  bottom  and  the  Yazoo 
delta,  where  trees  were  found  to  measure  5  feet  in  circumfer- 
ence. It  is  most  common  west  of  the  Mississippi,  and  arises 
at  its  greatest  perfection  in  the  bottoms  of  the  streams  of 
Western  Texas,  below  latitude  82°.  On  the  banks  of  the 
Colorado,  near  Austin,  trees  with  a  circumference  from  8  to 
lOJ  feet  have  been  measured.  In  its  native  home,  it  is  of  low 
and  sturdy  habit,  with  heavy  wide- spreading  limbs  of  a  large 
ambitus.  Its  greatest  height  is  estimated  not  to  exceed  75 
feet.  Its  fine  flavored,  sweet  nut  finds  a  great  demand,  and 
large  quantities  are  exported  from  West  Texas  of  a  value 
reaching  annually  not  less  than  $50,000  to  $60,000.  Large 
numbers  of  the  finest  trees  were,  during  the  sole  reign  of 
King  Cotton,  exterminated  in  devoting  their  terrain  to  the 
staple;  but  at  the  present  it  is  carefully  protected,  as  no  crop 
will  afford  a  more  remunerative  income  than  the  fruit  of  the 
Pecan.  It  begins  now  to  be  extensively  cultivated  for  its  fruit 
in  Louisiana  and  east  of  the  Mississippi.  It  is,  if  well  started 
after  transplanting  of  the  seedling,  of  vigorous  growth. 
Trees  planted  three  years  old,  by  myself  in  1872,  are  now  50 
feet  high,  and  10  to  12  inches  in  diameter,  having  borne  their 
first  fruit  four  years  after  transplanting. 
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33.  Black  Walnut,  {Juglans  nigra).  This  tree  is  not  rare 
in  the  upper  part  of  the  Gulf  Region,  and  extends  westward 
to  the  Nueces,  in  Western  Texas.  It  can  be  regarded  as  truly 
indigenous  in  the  lower  part  of  the  region  east  of  the  Missis- 
sippi. Near  its  western  limit,  it  extends  southward  beyond 
29°  N.  lat.  In  the  rich  valleys  of  Northern  Alabama,  and  on 
the  ridges  of  a  warmer,  deep  loaming  soil,  in  the  Mississippi 
and  Yazoo  delta,  this  tree  is  found  in  full  perfection.  In 
Alabama,  it  is  now  becoming  scarce;  and  fine  tracts  of  many 
acres  are  now  being  destroyed  in  ihe  districts  last  named,  re- 
mote from  transportation.  It  spreads  rapidly  southward,  its 
seeds  being  carried  down  by  the  streams  from  the  upper  dis- 
tricts, giving  rise  to  a  second  growth  in  the  openings  along 
their  banks  in  the  lower  country,  which,  at  an  early  age,  pro- 
duces an  abundance  of  fruit.  It  is  of  rapid  and  easy  growth, 
and  in  view  of  the  great  value  of  its  timber,  its  cultivation 
can  not  be  too  strongly  recommended. 

34.  Butternut,  {Juglans  cinerea).  This  tree  of  decidedly 
northern  distribution  is  only  found  a  short  distance  within  the 
northern  borders  of  the  Eastern  Gulf  States.  In  Alabama  it 
has  not  been  found  beyond  Winston  county,  and  in  Missis- 
sippi its  most  southern  station  has  been  noted  at  Holly  Springs. 
Being  of  small  size  and  rare,  it  is  in  the  Gulf  Region  of  no 
value  as  a  source  of  timber. 

This  closes  the  list  of  the  more  important  trees  of  the  amen- 
taceous orders.  Of  the  other  apetalous  trees,  the  following 
maybe  mentioned  as  worthy  of  notice  on  account  of  their  use- 
fulness and  abundance. 

35.  Sycauovle,  (Plantanv^  occidentalis).  This  occurs  through- 
out the  Gulf  Region,  but  much  reduced  in  size,  in  Western 
Texas. 

36.  OsAQB  Orange:  Bois  d'Arc,  {Madura  durantiace). 
6trictly  speaking,  this  tree  can  scarcely  be  said  to  be  indige- 
nous in  the  Gulf  Region,  the  trees  found  scattered  in  the  bot- 
toms of  the  streams  ol  Eastern  Texas  and  Louisiana  being 
most  probably  adventitious  from  the  northwest,  beyond  its  lim- 
its. Ilaving  been  introduced  and  largely  cultivated  in  former 
years  in  the  Gulf  States  for  hedges,  it  is  now  found -widely 
spread,  and  already  of  dimensions  which  render  it  worthy  of 
remark,  as  a  new  source  of  the  most  durable  of  all  the  woods 
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prodnced  in  this  country  — valuable  for  all  purposes  where 
toughness  and  durability,  resistance  of  the  weather,  and  wear 
and  tear  are  required. 

87.  MuLBERKY,  {Morus  rubra).  This  tree  is  common  east 
and  west  of  the  Mississippi ;  but  in  the  first  rarely  beyond 
31^  N.  latitude.  In  the  richer  lands,  with  a  deep  damp  soil, 
it  is  found  from  one  and  a  half  to  two  feet  in  diameter.  Its 
timber  is  much  esteemed,  and  in  Western  Texas  is  much  em* 
ployed  for  knees  in  the  smaller  coasting  craft.  It  occurs  as 
far  south  as  the  Lower  Colorado  beyond  the  29°  latitude. 

Of  the  Elms,  all  are  found  in  similar  situations,  as  abundant 
and  of  the  same  perfection  of  growth,  as  in  higher  latitudes, 
in  all  parts  of  the  Gulf  Region,  with  the  exception  of  Ulmus 
racemosa. 

38.  White  Elm,  {Ulmus  Americana).  This  tree  is  common 
from  the  coast  and  westward  to  the  Colorado  River. 

39.  Red,  OR  Slippery  Elm,  (f7imM5 /aZra).  This  is  rarely 
seen  beyond  the  center  of  the  Eastern  Gulf  States,  and  is  not 
rare  in  Eastern  Texas,  to  the  banks  of  the  Lower  Colorado, 
near  Matagorda. 

39;  [Small-leaved  Elm],  {Ulmus  alata).  This  species  is 
common  in  low  wet  woods  in  the  Trinity  River. 

40.  Texan  Elm,  {Ulmus  crassifolia).  This  Elm  is  more  com- 
mon in  Western  Texas,  beyond  the  limits  of  the  Gulf  Region 
proper,  and  has  been  reported  by  Dr.  Hale,  from  Northwest- 
ern Louisiana.  In  its  true  home  it  is  a  tree  of  importance, 
found  from  eighty  to  ninety  feet  and  over  in  height,  and  fre- 
quently over  two  feet  in  diameter. 

41.  Sassafras,  {Sassafras  officinale).  This  tree  which  is 
common  every-where,  reaches  in  the  rich  lands  of  the  central 
districts,  particularly  on  the  Mississippi  and  Yazoo  rivers,  the 
dimensions  of  a  large  tree.  It  is  easily  worked,  of  great  en- 
durance in  water,  and  has  been  much  esteemed  for  dug-outs 
by  the  Indians. 

42.  Catalpa,  {Catalpa  bignonioides).  This  species  extends 
as  far  south  as  the  lower  Alabama,  but  has  not  been  observed 
in  Texas.    It  is  of  larger  dimensions  in  the  upper  districts. 

The  Ashes — with  the  exception  of  Fraxinus  sambucifolia, 
the  Gulf  Region  produces  all  that  are  found  northward. 

43.  White  Ash,  {Fraxinus  Americana).    This  tree  is  abun- 
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dant  ill  the  bottoms  and  the  rich  slopes  flanking  the  valleys 
down  to  the  coast  region.  Of  its  valuable  timber  north  of  the 
Ohio,  now  almost  exhausted — large  supplies  are  yet  found  in 
the  Eastern  Gulf  States.  It  is  found  westward  beyond  the 
Trinity  to  the  valley  of  the  Navasota,  and  of  a  stunted  growth 
in  the  valley  of  the  Colorado  in  Texas. 

44.  Green  Ash,  {Fraxinus  viridis).  This  is  common  in  the 
low  swampy  woods  of  alluvial  districts  from  Florida  to  West- 
ern Texas. 

45.  Red  Ash,  {Fraxinus  pubescens).  This  has  been  observed 
in  the  eastern  part  of  the  Gulf  Region,  as  far  south  as  latitude 
as  33°  on  Indian  Bayou,  and  of  larger  size,  (over  two  feet  in 
diameter)  in  the  bottoms  of  the  Tuscumbia  River  in  Northern 
Mississippi. 

46.  Swamp  Ash  [Water  Ash],  {Fraxinus platycarpa).  Tliis 
is  a  tree  of  small  size,  found  principally  in  the  submerged 
forest-swamps  of  the  lower  alluvial  regions,  but  has  been  ob- 
served as  far  north  as  Tupelo  iii  Mississippi. 

47.  Persimmon,  {Diospyros  Americana).  Common  every- 
where to  the  Trinity,  and  as  a  large  sized  timber-tree,  in  the 
deep  forests  W  the  Mississippi  and  Yazoo  region.  It  is  much 
valued  for  the  strength  and  durability  of  its  wood. 

48.  [Carolina  Sour-gum],  {Nyssa  Caroliniana).  This  species 
is  common  in  low  swampy  woods  and  shallow  ponds,  from  the 
coast  to  the  northern  confines  of  Alabama  and  Mississippi ; 
in  Eastern  Texas  it  was  not  observed  beyond  the  Nechez 
River.  It  is  common  in  Western  Louisiana,  and  occurs  nearly 
two  feet  in  diameter,  and  of  the  greatest  perfection  in  the 
maritime  pine  region. 

49.  Nyssa  capitata.  This  is  a  tree  of  medium  size,  and 
has  only  been  observed  near  the  eastern  boundary  of  the 
region  on  the  banks  of  Home  Creek,  and  of  the  Choctawhatchee 
River  in  Western  Florida. 

50.  Sour-Gum:  Tupelo,  {Nyssa  mxdtiflora).  Not  rare  in  the 
more  elevated  lands  not  subject  to  inundation,  and  on  the 
richer  slopes  bordering  upon  the  bottoms  southward  to  the 
coast  and  west  to  the  Brazos  River.    A  tree  of  medium  size. 

51.  Large  Tupelo,  {Nyssa  uniflora).  Common  in  thfe  deep 
submerged  alluvial  forest-swamps,  particularly  in  the  coast 
regions,  where  it  reaches  dimensions  rivaling  its  most  fre- 
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quent  associate — the  niight}^  Cypress,  Trees  over  100  feet  in 
height  and  from  four  to  five  feet  in  diameter,  five  to  six  feet 
above  its  base,  spreading  out  in  wide  buttresses,  are  not  rare 
in  the  Cypress  swamps.  Its  white  and  soft  wood  finds  only 
a  restricted  use  for  hollow  ware,  such  as  bowls  and  trays. 

52.  Dogwood,  (Cornus  florida) .  This  tree  occure  throughout 
the  whole  region, but  less  commonly  near  its  western  boundary. 
On  the  rich  hillsides  in  Central  Alabama  and  Mississippi,  it 
reaches  over  a  foot  in  diameter. 

63.  [Swebt-Gum],  {Liqudambar  styraciflua).  This  fine  tree 
doubtless  reaches  its  greatest  development  in  the  bottom  lands 
of  the  central  and  northern  Gulf  Region.  There  it  is  common 
to  find  trees  of  a  diameter  of  from  two  to  three  feet  and 
sometimes  over,  and  a  height  of  100  feet,  and  with  a  trunk 
clear  to  a  height  of  45  to  50  feet.  When  of  such  dimensions 
its  wood  is  of  reddish  brown  color.  Very  compact  and  heavy,' 
fine  grained,  durable,  easily  worked,  little  liable  to  warp,  and' 
admits  of  a  tine  finish.  These  qualities,  with  its  pleasing  tint, 
especially  adapt  it  for  the  manufacture  of  furniture,  for  which 
purpose  it  is  scarcely  inferior  to  any  other  hardwood  timber. 
Truly  immense  resources  of  this  highly  valuable  timber,  are 
existing  in  the  Eastern  Gulf  States.  On  account  of  its  color 
it  is  there  called  "  Red  Gum,"  and  regarded  as  vastly  superior 
to  the  Sweet  Gum  of  hisrher  latitudes. 

54.  HoNBT-LocusT,  {Gledltschia  tricanihos).  This  tree  is 
found  in  every  part  of  the  Gulf  Region,  and  generally  as  a 
large-sized  tree  on  the  banks  of  the  Mississippi  and  in  the 
Tazoo  delta.  Its  very  hard  and  durable  wood,  serves  princi- 
pally for  blocks,  wagon  hubs,  and  other  minor  purposes  where 
great  strength  and  resistance  to  friction  are  required. 

55.  [Water-Locust],  {Gleditschia  monosperma).  This  spe- 
cies is  of  smaller  size  than  the  preceding.  It  is  rare  eastward, 
and  onlv  observed  on  the  banks  of  the  Chattahoochee  River. 
It  is  more  frequent  west  of  the  Mississippi  in  the  low  woods 
subject  to  submergence,  and  throughout  Northern  Louisiana 
to  the  Trinitv  and  Brazos. 

56.  Black-Locust,  {liobinia  pseuRacacia).  This  tree  is  not 
seen  west  of  the  Mississippi,  and  perhaps  not  any-where  in  the 
Gulf  Region,  as  truly  indigenous. 

57.  Sugar  Maple,  (Acer  saccharin  um).    This  tree  is  limited 
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to  the  region  east  of  the  Mississippi,  where  it  is  found  as  far 
south  as  latitude  82°  in  the  region  of  mixed  tree-growth. 
Its  most  southerly  station  is  at  Quitman,  Miss.  It  forms  fine 
groves  in  the  mountains  of  Northern  Alabama. 

58.  [Black  Sugar  Maplb],  {Acer  saccharimimj  var.  nigrur^i) 
is  there  more  common,  particularly  in  the  mountain  ranges 
north  of  the  banks  of  the  Tennessee  River.  It  is  a  pretty 
tree  of  medium  size,  hardy,  and  of  vigorous  growth.  It  is 
much  planted  for  its  shade  in  the  towns  of  Northern  Alabama. 

59.  Silver  Maple  :  White  Maple,  {Acer  dasycarpum).  This 
tree  is  not  found  west  of  the  Mississippi  Uiver.  It  is  confined  to 
the  upper  parts  of  the  Eastern  Gulf  States.  Its  southern  limits 
in  Alabama,  have  been  ascertained  to  be  on  the  banks  of  the 
Warrior  River,  near  Tuscaloosa. 

60.  Swamp  Maple  :  Red  Maple,  {Acer  rubrum).  This  tree 
is  common  throughout  the  whole  of  the  Gulf  States,  but  of 
largest  size  in  the  swampy  bottoms  of  the  fertile  Mississippi 
and  Yazoo  delta  so  remarkable  for  its  heavy  tree-growth? 
where  it  is  occasionally  found  5  feet  in  diameter  with  a  height 
of  over  100  feet. 

61.  Box  Elder,  {Negundo  accroides).  Common  in  the  in- 
terior of  the  Gulf  Region  throughout  Louisiana,  Western 
Texas,  as  far  south  as  Matagorda  Bay.  As  it  endures  very 
well  the  prolonged  droughts  of  the  treeless  Southwestern 
Regions,  it  is  much  planted  for  its  shade  in  the  towns  of 
Western  Texas. 

62.  Sweet  Buckeye,  {Aesculits  flava).  This  has  only  been 
observed  in  the  deep  forests  covering  the  highest  ranges  north 
of  the  Tennessee  River  in  Alabama.  One  of  the  largest  trees 
met  was  felled,  and  found  with  a  diameter  of  26  inches  and  an 
actual  height  of  81  feet  from  its  base.  Its  light-colored  wood 
is  used  for  ceilings,  wainscoating,  and  other  inside  work. 

63.  Buckeye,  {Aesculus  glabra).  This  tree  is  not  rare  on  the 
rocky  limestone  hills  of  North  Alabama,  south  to  Walker 
county,  in  Alabama.  Of  low,  sturdy  stature,  rarely  over  60 
feet  high  or  over  16  inches  in  diameter.  Of  no  value  as  a 
timber  tree. 

63.  Ti-Ti,  {Cliftonia  ligustrina).  Strictly  confined  to  the 
coast,  in  the  Gulf  Region  on  the  Atlantic  border  to  the  banks 
of  the   Savannah  River.     Not  above  the   dimensions  of  a 
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Bmaller  sized  tree  (largest  specimenB  seen  12  inches  in  diam- 
eter and  45  feet  in  height),  it  deserves  a  notice  as  producing 
the  hardest  wood  amongst  the  Eastern  North  American  tree- 
growth  and  furnishing  the  best  kind  of  fuel. 

64.  Holly,  {Ilex  opaca).  Common  in  low  swampy  woods 
westward  to  the  Trinity  River.  Of  best  size  in  the  wet  forests 
of  Central  Alabama  and  Mississippi,  where  not  rarely  it  is 
seen  over  50  feet  high. 

65.  Hercules'  Club,  {Xanthoxylum  Clavi- Hercules).  Princi- 
pally found  near  the  coast,  from  Florida  to  the  western  border 
of  the  Gulf  Region.  In  Eastern  Texas,  in  cool,  rich  bottom- 
lands, it  arrives  at  the  largest  size,  trees  having  been  found 
near  the  Trinity  River  two  feet  in  diameter.  The  line  grained 
yellow  wood  is  remarkable  for  its  strength  and  durability. 

Of  the  Linden  trees  both  species  indigenous  to  North 
America  are  found  in  the  Gulf  Region. 

66.  Common  Basswood:  Linden,  {Tilia  Americana).  This 
tree  is  found  southward  32°  latitude  (Clark  county,  Alabama), 
and  is  quite  common  throughout  the  interior. 

67.  White  Basswood,  {Tilia  heterophylla).  This  is  confined 
to  the  mountainous  regions  of  Upper  Alabama,  where  it  is 
frequently  met  with. 

The  Magnolias,  the  most  prominent  among  the  forest  trees 
of  the  South,  and  particularly  common  east  of  the  Mississippi, 
find  within  the  Gulf  Region  and  the  Southern  Atlantic  States, 
in  the  same  latitudes,  their  greatest  development. 

68.  Big  Laurel  :  Magnolia  :  Bull  Bay,  {Magnolia  grandi- 
flora).  This  is  eminently  a  type  of  the  flora  of  the  lower  South, 
and  finds  its  northern  limits  in  an  almost  straight  line  from 
the  Atlantic  border  to  Western  Louisiana,  near  the  latitude 
82*^  80'  In  Eastern  Texas  it  is  scarcely  found  above  81°,  and 
it  occurs  as  far  to  the  west  as  Houston.  It  is  found  of  largest 
dimensions  and  most  frequent  in  the  cqol  moist  hummock 
lands  with  a  light  soil  of  the  maritime  Pine  Region,  in  a  soil 
rich  in  vegetable  matter.  A  tree  felled  in  Mobile  county 
measured  88  inches  in  diameter  and  98  feet  in  height.  Speci- 
mens of  similar  size  are  not  rare. 

69.  Heart-leaved  Magnolia,  {Magnolia  cor  data).  The  oc- 
corrence  of  this  beautiful  tree  in  the  mountain  woods  of 
Korthern  Alabama  is  now  fully  confirmed. 
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70.  Largb-lbaved  Magnolia,  {M.  macrophylla).  This  tree 
is  limited  to  the  eastern  division.  Found  as  far  south  as  the 
shores  of  Mobile  Bay.  On  the  fertile  slopes  and  in  the  nar- 
row valleys  in  the  mountains  of  Alabama  it  reaches  a  height 
from  50  to  60  feet,  with  a  diameter  of  from  12  to  14  inches. 
A  prostrate  trunk  on  the  Sipsey  Fork  of  the  Warrior  River 
measured  22  inches  through. 

71.  Cdcumber-Trbe,  {M.  acuminata).  This  tree  common  in 
the  Eastern  Gulf  States,  particularly  the  northern  and  central 
parts,  reaching  in  Alabama  in  situations  favorable  to  its 
growth,  as  far  south  as  31°  latitude  (Stockton,  Baldwin 
County.)  Trees  from  80  to  90  feet  high  and  over  two  feet 
in  diameter  are  not  rare  in  the  mountains. 

72.  White  Bay  :  Swbbt  Bay,  {M.  glauca).  This  is  one  of 
the  most  common  trees  of  the  Pine  wood,  covering  the  Pine 
barren  streams  in  the  Coast  Region,  where,  under  the  con- 
ditions for  its  development,  it  is  not  rare  to  find  it  80  feet  and 
over  in  height  and  16  to  18  inches  in  diameter.  It  becomes 
rare  and  much  reduced  in  size  beyond  the  center  of  the  States. 

73.  74.  Magnolia  Frazeri  and  M.  umbrella^  the  smallest  of 
their  kind,  are  found  as  far  south  as  83°,  32°  latitude  respec- 
tively, and  are  not  worthy  of  further  remarks. 

75.  Tulip-Treb  :  Yellow  Poplar,  {Liriodendron  tulipifera). 
In  the  rich  valleys  of  Northern  Alabama,  in  a  warm  calcareous 
soil,  this  tree  attains  the  full  dimensions  for  which  it  is 
famous  in  the  North,  but  in  the  lower  parts  of  the  Eastern 
Gulf  States  it  does  not  attain  its  greatest  size.  As  scattered 
along  the  coast,  it  is  always  of  stunted  growth,  and  below  the 
Pine  belt  it  is  scarcely  seen  larger  than  a  medium-size  tree. 
West  of  the  Mississippi  it  is  very  scarce,  but  it  has  been  seen 
by  the  writer  on  the  uplands  of  the  northwestern  part  of 
Louisiana.    In  Texas  it  is  entirely  wanting. 
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PROFITABLE  FOBEST-TREE  CULTURE.* 

By  Mr.  C.  E.  THORNE,  of  Springfield,  Ohio. 

I^HE  writer,  after  noticing  that  alarm  as  to  future  scarcity 
was  often  met  by  present  low  prices,  and  the  reputed 
changes  in  climate  from  the  clearing  oft' of  woodlands,  by  his- 
torical accounts  of  floods  and  drouths  while  the  country  was 
still  covered  with  forests,  and  citing  from  Mr.  Thomas  Meehan's 
Report  as  Botanist  to  the  Pennsylvania  Board  of  Agriculture* 
giving  an  account  of  timber-growth  in  the  Shenandoah  Val- 
ley, and  elsewhere,  now  covered  with  woodlands  that  were 
once  devoid  of  trees,  adds : 

"  These  facts  are  not  enumerated  for  the  purpose  of  discour- 
aging the  forestry  movement ;  on  tl^e  contrary,  no  well-in- 
formed man  can  doubt  that  there  is  great  need  that  we  should 
curtail,  in  every  possible  manner,  the  wasteful  destruction  of 
our  forests,  and  look  to  the  providing  of  a  fresh  supply  for 
future  generations.  But,  as  I  said  at  the  outset,  few  of  us 
are  unselfish  enough  to  provide  such  a  supply,  unless  we  can 
hope  to  realize  some  benefit  from  it  ourselves,  and  an  intelli- 
gent understanding  of  the  probable  condition  of  the  natural 
supply  of  the  future  will  enable  us  the  more  certainly  to  so 
plant  that  both  we  and  our  children  may  reap  the  greatest 
possible  reward. 

As  I  read  the  signs  of  the  times,  therefore,  I  see  little  en- 
couragement for  the  ordinary  farmer  to  plant  the  slower  grow- 
ing and  less  valuable  kinds  of  trees,  except  upon  portions  of 
the  farm  which  would  give  little  or  no  return  at  best,  or  for 
purposes  of  shelter  and  ornamentation.  With  these  excep- 
tions, such  planting  should  be  left  to  those  who  have  money 
to  invest  at  a  low  rate  of  interest. 

There  is,  however,  one  variety  of  lumber  which  is  a  striking 
exception  to  the  general  statement  that  prices  are  no  higher 
to-day  than  ten  years  ago,  and  that  is  Black  Walnut.  Men 
who  have  split  great  logs  of  this  beautiful  wood  into  fence 
rails,  or,  still  worse,  have  helped  to  roll  them  into  the  log 
heap  of  the  pioneer  clearing,  have  lived  to  see  it  worth  a  hun- 

*  Extract  from  a  paper  read  at  the  Montreal  Meeting  of  the  American 
Forestry  Congress. 
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dred  dollars  per  thousand  feet  as  it  stands  in  the  forest!  No 
other  North  American  wood  bears  so  high  a  price,  while  no 
other  tree  is  more  easily  raised,  and  few  others  grow  more  rap- 
idly. The  Black  Walnut  loves  a  fertile  soil ;  it  begins  bear- 
ing at  an  early  age,  and  its  nuts  are  a  valuable  article  of  trade, 
hence  there  ip  no  forest-tree  requiring  a  comparatively  long 
period  of  growth  which  can  be  planted  on  the  rich  lands  of 
the  Middle  and  Western  States  with  greater  [iromise  of  f)rofit. 
But  the  Black  Walnut  is  chiefly  valuable  after  it  has  attained 
a  half  century  or  more  of  growth ;  hence  it  must  be  planted 
far  enough  apart  to  permit  the  spread  of  its  branches  in  later 
years,  thus  leaving  a  large  part  of  the  soil  unoccupied  during 
its  earlier  growth,  and  permitting  the  cultivation  of  some 
other  crop  around  it ;  but  no  other  crop  can  be  so  grown. 

Next  to  the  Black  Walnut  there  is  now  a  greater  demand 
for  a  wood  which  shall  be  durable  when  exposed  to  alterna- 
tions of  moisture,  as  are  fence-posts  and  railroad  ties,  than  for 
any  other,  and  this  wood  we  have  in  the  greatest  perfection 
in  the  Catalpa  speciosa,  which  is  also  one  of  the  easiest  grown 
and  most  rapidly  growing  of  trees.  Neither  the  Catalpa  nor 
the  Black  Walnut  have  yet  suffered  materially  from  the  depre- 
dations of  insects  ;  both  endure  our  severest  climatic  changes ; 
surely,  if  timber-culture  can  be  made  to  pay  at  all,  it  will  he 
with  these  trees. 

I  believe  that  the  culture  of  these  trees  can  be  made  more 
profitable  than  that  of  an}'  other  crops  usually  grown  by 
farmers  in  proportion  to  the  labor  required,  and,  in  support 
of  that  belief,  I  submit  the  following  estimates,  which  are 
based  upon  actual  experience  in  the  culture  of  the  trees  named, 
and  upon  a  number  of  statements  from  persons  of  unimpeach- 
able integrity.* 

Let  us  take  an  acre  of  good  land,  either  naturally  or  arti- 
ficially under-drained,  pulverize  it  thoroughly,  and  mark  it 
into  rows  4  feet  apart  one  way  by  2  feet  the  other;  now  let 
us  plant  42  Black  Walnut  seedlings  of  one  summer's  growth 

*  This  scheme,  it  will  be  noticed,  bears  a  considerable  resemblance  to 
the  one  proposed  by  Dr.  A.  Furnas  in  the  paper  read  by  him  before  the  re- 
cent meeting  of  this  Association  at  Cincinnati.  It  had,  however,  been 
prepared  before  hearing  his  paper,  and  its  estimates  have  not  been  modi- 
fied since. 
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on  this  acre,  in  such  manner  that  they  shall  stand  82  feet 
apart  each  way ;  next  let  us  plant  Catalpa  speeiosa  8  feet  apart 
each  way,  in  such  manner  that  a  Black  Walnut  shall  occupy 
the  place  of  a  Cutalpu,  and  let  us  till  the  remaining  spaces 
with  Cottonwood  or  White  Willow  cuttings,  if  we  be  on  the 
prairie  or  near  a  powder  manufactory,  or  with  Black  Locust, 
if  near  large  market  gardens.  One  acre  thus  planted  will 
contain,  besides  the  42  Black  Walnuts,  640  Catulpas  and  4,080 
Cottonwood,  Willows  or  Locusts,  these  being  planted  chiefly 
for  nurse-trees,  to  cause  the  others  to  grow  straight  and  tali; 
and  to  help  to  keep  down  the  growth  of  grass  and  weeds  of 
their  shade.* 

For  these  reasons  let  one  acre  be  cultivated  ;  by  this  time 
the  trees  will  have  made  such  a  growth  that  their  shade  will 
prevent  the  growth  of  most  other  vegetation.  Up  to  this  time 
the  cost  of  one  acre  have  been  abobt  as  follows : 

Plowing  and  planting $10 

4,762  seedling  trees  and  cuttings 25 

Three  years'  cultivation 15 

Total $50 

At  the  end  of  the  fifth  season,  probably  sooner,  we  may 
begin  removing  the  nurse-trees,  taking  out  alternates,  so  as 
to  leave  the  plantation  4  by  4  feet.  The  2,000  poles  thus  re- 
moved should  have  a  diameter  of  2  to  4  inches,  and  a  height 
of  15  to  20  feet,  and  should  make  at  least  one  good  bean-pole 
each,  if  they  be  Black  Locust,  or  a  good  fencing  strip  12  feet 
long  if  of  Willow  or  Cottonwood.  Such  strips  cut  in  the 
summer  and  piled  will  be  found  nearly  or  quite  as  durable  as 
Pine  boards,  and  the  saplings  should  be  worth,  either  for  bean 
poles  or  fencing  strips,  two  cents  each  clear  of  expenses  of 
cutting  and  preparing,  or  (40  for  the  acre.  By  the  end  of  the 
eighth  season,  or  before,  the  remaining  nurse-trees  should  be 
removed,  and  should  have  double  the  value  of  the  first  lot, 
or  180. 

Our  plantation  now  consists  only  of  Catalpas  and  Black 
Walnuts.    Between  the  tenth  and  twelfth  years  we  should  re- 

*  In  a  plantation  of  Catalpas  alone,  in  which  the  trees  were  set  4  by  4 
feet,  it  has  been  found  that  they  do  not  crowd  each  other  sufficiently, 
hence  2  by  4  is  recommended  here. 
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move  the  alternate  rows  of  Catalpas,  or  340  trees,  leaving  the 
remainder  of  the  plantation  at  distances  of  8  by  16  feet,  and 
consisting  of  the  42  Walnuts  and  300  Catalpas.  The  840  Ca- 
talpas tlius  removed  should  yield  two  fence  posts  each,  or  700 
to  the  acre,  worth  20  cents  each,  clear  of  labor,  the  wood,  ob- 
tained largely,  paying  that  item.  Between  the  fifteenth  and 
eighteenth  years  we  should  take  out  the  alternate  Catalpas, 
164  in  number,  leaving  the  plantation  16  by  16  feet,  and  from 
the  trees  thus  removed  should  realize  seven  posts  each,  or  1,200 
in  all,  worth  $240.  Between  the  twentieth  and  twenty-fifth 
years  the  remaining  120  Catalpas  should  be  cut  and  should 
yield  12  posts  each,  or  1,500  in  all,  worth  $300.  Now  let  us 
sum  up  our  receipts : 

First  cutting.  2,000  poles $  40 

Second    "       4,000    •'      80 

Third       "         700  poste 140 

Fourth    "       1,200    "      240 

Fifth        "       1,500    "      300 

Total  income  for  twenty-five  years $800 

Deduct  expenses  of  planting  and  cultivating 50 

Net  income  for  twenty-five  years $750 

Or  an  annual  gross  income  of  $25  to  cover  taxes  and  rental 
value  of  land.  I  say  nothing  about  interest,  because  the  in- 
terest on  expenses  has  been  fully  balanced  by  that  on  receif)ts. 

Our  plantation  now  consists  only  of  Black  Walnuts;  for 
fifteen  years  they  should  have  been  producing  nuts,  and  they 
should  now  yield  an  annual  crop  of  sufficient  value,  to  say 
the  least,  to  balance  the  rental  value  of  the  land ;  while  the 
trees  themselves  will  constantly  increase  in  value,  and  will  at 
any  time  be  marketable  at  a  price  which  will  give  a  very  fair 
return  on  the  investment  made.  We  will  suppose,  however, 
that  a  young  man  has  planted  them,  and  that  they  are  allowed 
to  stand  until  fifry  years  old.  At  this  time  they  should  have  an 
average  diameter,  4  feet  from  the  ground,  of  16  inches,  which 
would  represent  a  yield  to  the  tree  of  250  feet  of  lumber,  or 
10,000  feet  per  acre,  with,  at  present  prices,  $1,000  in  the  log, 
or  $40  per  year  for  the  first  twenty -five  years,  or  $20  per  year 
for  the  whole  period  since  they  were  planted,  saying  nothing 
of  the  value  of  the  stumps,  nor  of  the  tops. 
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The  data  upon  which  the  foregoing  estimates  are  based  are 
partly  drawn  from  personal  observations  on  the  growth  of 
trees;  and  partly  from  statements  made  by  the  following 
named  persons : 

Thus  Catalpas  and  Black  Locusts  planted  on  the  farm  of 
the  Ohio  State  Univei'sity  by  the  writer,  and  measured  at  the 
end  of  two  seasons'  growth  (three  years  from  the  seed),  by 
Prof.  Wm.  R.  Lazenby,  avernged  2J  inches  in  diameter  and 
7i  feet  high  for  the  Catalpas,  and  the  same  diameter  and  15 
feet  high  for  the  Locusts.    Four  Catalpas  measured  by  me  in 
Springfield,  Ohio,  average  18  inches  in  diameter.     They  are 
not  more  than  forty  years  old,  and  are  probably  less.    Mr. 
H.  C.  Raymond,  of  Council  Bluftfe,  Iowa,  states  that  in  ten 
years'  time  Black  Walnuts  had  attained  a  diameter  of  5  inches 
and  a  height  of  20  feet,  and  Catalpas  a  diameter  of  6  inches 
and  height  of  25  feet.     Gen.  Foster  states  that  Catalpas  have 
attained  a  diameter  of  8  to  5  inches  in  a  growth  of  four  years 
from  seed,  and  of  15  to  16^  inches  in  a  growth  of  twenty-two 
yearci,  the  respective  heights  being  10  to  12  feet,  and  35  to  41 
feet.    Prof.  W.  J.  Beal  stated  at  the  Cincinnati  meeting  of  the 
Forestry  Congress  that  Catalpas  had  attained  a  diameter  of 
16  to  24  inches  in  thirty-two  or  thirty-three  years'  growth, 
and  that  Black  Walnuts,  five  years  from  the  nut,  were  16  feet 
high  and.  7J  to  8J  inches  in  circumference;  and  another  speaker 
at  the  same  meeting  stated  that  a  tract  of  level  prairie  land 
was  entered  in  Missouri  in  1846;  by  1857  the  settlement  of 
the  neighborhood  had  stopped  the  ravages  of  fire,  and  this 
tract  was  covered  with  a  dense  growth  of  forest  trees,  mainly 
Black  Walnut,  averaging  the  size  of  a  man's  finger;  by  1871 
these  trees  were  large  enough  for  railroad  ties,  and  ten  years 
later  were  12  to  16  inches  in  diameter.     This,  it  will  be  ob- 
served, is  the  natural  growth  of  the  forest,  without  any  thin- 
ning or  other  care,  and  was  accomplished  within  but  little,  if 
any, more  than  twenty  years,  a  much  more  rapid  rate  of  growth 
than  that  allowed  for  in  the  above  estimates." 
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THE  RELATION  OF  FORESTS  TO  AQRICULTUKE* 

t 

Bt  Dr.  a.  G.  HUMPHREYS,  of  Galksburo,  III. 

ALL  animal  life  is  directly  sustained  by  the  agricultural 
and  horticultural  productions  of  the  earth.  These 
products  must  be  well  distributed  and  in  profuse  abundance, 
in  order  to  promote  the  health,  happiness,  prosperity,  and 
longevity  of  man,  and  his  useful  animal  friends,  lluman  ex- 
istence should  be  a  blessing,  and  not  a  curse.  If  it  requires 
all  our  powers  of  mind  and  body  to  acquire  the  necessary 
means  for  a  mere  animal  life,  our  existence  can  not  be  at- 
tended with  happiness,  nor  can  there  be  any  high  attainments 
in  civilization;  while,  if  the  real  necessaries  of  life  are  easily 
and  cheaply  produced,  so  as  to  afford  leisure  for  the  cultiva- 
tion of  both  body  and  mind,  happiness  and  prosperity  will  be 
most  certainly  attained.  With  these  conditions  secured,  hu- 
man society  rapidly  attains  civilization,  the  arts  and  sciences 
are  largely  cultivated,  and  life  becomes  the  source  of  thehigh- 
est  pleasure. 

The  conditions  necessary  for  successful  agricultural  pur- 
suits become  most  interesting  and  important  subjects  of  hu- 
man inquiry.  Every  farmer  has  learned  that  the  climate  in 
some  parts  of  the  world  is  better  ada[»ted  to  agricultural 
products  than  others,  and  that  there  is  a  great  difference  in 
the  productive  qualities  of  different  soils.  But  how  to  make 
all  parts  of  the  earth  highly  productive,  or  in  someway  useful 
to  man,  is  a  question  more  difficult  to  solve. 

A  deep,  rich  soil  is  one  of  the  first  essentials  to  successful 
agriculture.  But  there  are  other  conditions  quite  as  impor- 
tant— a  sufficient  and  timely  rainfall,  general  distribution  and 
retention  of  moisture  in  the  soil,  and  better  protection  from 
devastating  winds  and  from  injury  by  early  and  late  frost. 

These  conditions  can  not  be  well  and  thorouffhlv  secured 
without  a  considerable  proportion  of  forest-growth  distributed 
through  cultivated  districts. 

Large  forests  on  mountainous  districts,  or  along  streams  of 
water,  may  favorably  affect  the  plain  below,  even  hundreds  of 

*  Presented  at  the  Montreal  meeting  of  the  American  Forestry  Congress, 
in  August,  1882. 
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miles  distant,  by  gradually  letting  off  its  moisture  during 
summer  from  the  accumulated  snow  of  winter.  Yet  small 
groves,  at  a  few  miles  distance  from  each  other,  would  add  to 
the  productiveness,  and  to  the  wealth,  of  even  such  a  favored 
district.  It  is  not  simply  the  extent  of  the  forest-area  of  a 
nation  that  would  render  it  rich  in  wood-products,  or  secure 
its  best  agricultural  resources;  but  a  thorough  and  general 
distribution  of  forest  growth  in  all  parts  of  the  country.  Some 
parts  of  the  United  States  have  had  too  extensive  tracts  of 
timber,  and  required  to  be  partially  cut  away,  as  well  for  agri- 
cultural resources  as  for  the  uses  of  the  wood  ;  while  other  parts 
are  vast  naked  plains,  and  urgently  need  forest-clothing  to 
secure  its  best  agricultural  interest  and  the  production  of 
wood. 

When  our  fathers  first  settled  the  eastern  portion  of  the 
United  States,  they  found  vast  areas  of  timber,  some  of  which 
had  to  be  cleared  away  ere  any  considerable  agricultural  and 
horticultural  interests  could  be  secured.  The  woodman's  ax 
was  the  first  sound  of  the  civilization  we  have  so  rapidly  at- 
tained. At  first  the  timbers  could  not  be  used,  as  the  colonies 
were  weak,  and  their  necessities  few.  The  demand  of  our 
times  for  forest-products,  for  mechanical  and  chemical  uses, 
did  not  exist;  so  they  must  be  destroyed.  Neither  the  beauty 
nor  the  antiquity  of  these  grand  forests  could  prevent  their 
destruction  to  make  way  for  the  beginning  of  agriculture. 
But  as  soon  as  a  sufficient  agricultural  interest  was  secured  to 
sustain  an  active  and  industrious  people,  the  forests  began 
to  be  utilized  in  the  construction  of  large  cities,  thriving 
towns  and  villages,  scattered  all  along  the  Atlantic  coast,  and 
reaching  out  into  the  Middle,  and  even  to  the  Western  States. 
We  well  remember  the  clearing  processes  practiced  by  the 
early  settlers.  The  trees  were  thickly  felled  together  in  rows, 
allowed  to  dry  one  season,  and  were  then  burned.  Log-rolling 
and  huge  log  bonfires  followed,  to  finish  clearing  the  ground. 
The  deadening  process  was  also  resorted  to ;  the  dense  shade 
being  removed,  the  deadening  soon  became  valuable  pasture 
lands,  and  bein^  constantly  drawn  upon  for  fuel,  rails,  posts, 
shingles,  and  lumber,  in  a  few  years  it  was  ready  for  the 
plow. 

Our  fathers  little  dreamed  that  the  time  would  ever  come 
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when  those  districts,  once  the  pride  of  American  forests, 
would  become  barren,  and  districts  unproductive  either  of 
wood  or  of  value  for  agricultural  purposes.  The  destructive 
process  has  been  carried  on  so  long  and  so  extensively,  that 
such  is  the  case  in  many  of  the  Eastern  and  some  of  the  Mid- 
dle and  South-eastern  States,  and  soon  will  be  along  our 
northern  border.  Had  there  been  a  timely  check  on  the  de- 
struction of  our  forests,  by  individuals  holding  it  as  woodland, 
or,  if  possible,  by  national  and  State  government  purchase,  so 
as  to  preserve  at  least  one-tenth  of  this  area,  the  remainder 
being  devoted  to  agricultural  and  horticultural  products,  dis- 
tricts now  deserted  and  barren  would  be  thickly  settled,  and 
the  inhabitants  enjoying  all  necessary  resources  of  wealth. 

The  evidences  are  abundant  that  a  succe:?sful  agriculture 
depends  on  a  judicious  distribution  of  forests.  Dr.  Oswald,  in 
a  paper  on  "  The  Climatic  Influences  of  Vegetation,"  written 
for  the  Popular  Science  Monthly^  says :  ''AH  over  Spain  and 
Portugal,  Southern  Italy,  Greece,  Turkey,  Asia  Minor,  Persia, 
in  Western  Afghanistan  and  throughout  Western  Africa,  from 
Morocco  to  the  valley  of  the  Nile,  the  aridity  of  the  soil  makes 
the  struggle  for  existence  so  hard  that,  to  a  vast  majority  of 
the  inhabitants,  life,  from  being  a  blessing,  has  been  converted 
into  a  curse. 

*'  Southern  Spain,  from  Gibraltar  to  the  head-waters  of  the 
Tagus,  maintains  now  only  about  one-tenth  of  its  former  pop- 
ulation, and  Greece  about  one-twentieth.  As  late  as  a.  d.  670, 
a  good  while  after  the  rise  of  the  Mohammedan  power,  the 
country  now  known  as  Tripoli,  and  distinct  from  Sahara  only 
through  the  elevations  of  its  mountains,  was  the  seat  of  eighty- 
five  Christian  bishops,  and  had  a  population  of  6,000,000,  of 
which  number  three-fourths  of  one  per  cent  are  now  left !  .  .  . 
The  rivers  of  some  of  these  countries  have  shrunken  to  the 
size  of  their  former  tributaries,  and  from  Gibraltar  to  Samar- 
cand  the  annual  rainfall  has  decreased  till  failure  of  crops  has 
become  a  chronic  complaint.  And  all  this  change  is  due  to 
the  insane  destruction  of  forests.  The  great  Caucasian  Syl- 
vian, that  once  adorned  the  birth-land  of  the  white  race  from 
the  western  Pyrenees  to  the  front  hills  of  the  Himalayas,  has 
disappeared.     Of  the  forest  areci  of  Italy  and  Spain  in  the 
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dajs  of  the  elder  Pliny,  about  two  acres  in  a  hundred  are  left; 
in  Greece  hardly  one." 

He  says  again  of  our  own  country  that :  "  The  States  of 
Ohio  and  Indiana,  and  the  southern  portion  of  Kentucky  and 
Michigan,  so  recently  a  part  of  the  great  East- American  for- 
est, have  even  now  a  greater  percentage  of  treeless  area  than 
Austria  and  the  Northern  German  Empire,  that  have  been 
settled  and  cultivated  for  upward  of  a  thousand  years." 

He  believes  the  central  portions  of,  these  districts  are  un- 
productive from  lack  of  moisture  that  was  once  supplied  by 
the  forests. 

There  seems  to  be  no  possible  means  of  averting  the  calam* 
ities  that  have  fallen  upon  the  old  world,  and  are  now  threat- 
ening us,  except  by  replanting  a  portion  of  our  lost  forests, 
and  devoting  a  portion  of  our  great  prairie  States  to  forest- 
culture. 

From  the  nature  of  our  government,  we  can  not  expect  very 
great  aid  from  Congress  nor  from  State  Legislatures;  so  the 
great  work  must  be  mainly  accomplished  by  the  agriculturist. 
If  this  subject  could  be  thoroughly  discussed  among  the 
people,  and  presented  to  the  consideration  of  every  farmer  in 
the  nation,  their  general  intelligence  is  such  that  they  would 
readily  see  its  pressing  importance,  and  immediately  begin  to 
devote  a  portion  of  their  land  to  forest- culture.  The  individ- 
ual of  to-day  might  not  reap  immediate  good  results,  but  he 
would  know  that  he  was  laying  a  broad  and  sure  foundation 
for  the  happiness,  prosperity,  and  wealth  of  his  children. 

There  is  another  question  which  demands  the  farmer's 
attention,  the  importance  of  which  he  can  not  fail  to  see,  and 
that  is  the  present  urgent  demand  for  forest-products.  If  fifty 
thousand  acres  of  the  best  Wisconsin  timber  are  cut  annually 
to  supply  the  Kansas  and  Nebraska  market  alone,  and  if  one 
hundred  and  fifty  thousand  acres  are  cut  in  the  United  States 
annually  to  supply  the  demand  for  railway  sleepers  alone,  and 
thousands  of  acres  more  to  supply  other  wood  industries,  we 
shall  soon  sufller  a  wood-famine,  unless  millions  of  acres  are 
soon  planted  to  forests,  if,  indeed,  we  do  not,  at  the  same  time, 
snffer  the  calamity  of  an  agricultural  famine. 

This  subject,  so  closely  allied  to  all  the  material  interests  of 
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the  country,  should  demand  the  immediate  attention  of  both 
the  State  and  National  Governments.  Many  of  the  eastern 
nations  have,  through  legislative  enactments,  given  special 
attention  to  forest-cnlture;  and  there  are  also  important  in- 
ternational efforts  to  secure  the  necessary  forest-clothing  of 
the  earth. 

The  Congress  of  the  United  States  should  immediately  es- 
tablish a  Forest  Commission,  to  co-operate  with  a  similar 
Commission  from  every  State  in  the  Union.  The  work  of 
such  Commission  should  be  to  inquire  into  all  subjects  con- 
nected with  Forestry — as,  the  relation  of  Agriculture  to  For- 
estry ;  the  effect  of  forests  on  climate,  in  the  production  of  an- 
nual rainfall  and  the  general  distribution  of  moisture;  the 
national  demand  for  forest-products  to  supply  the  wood 
industries  of  the  country,  and  how  best  to  secure  a  general 
tree-pUmting  all  through  the  country. 

If  our  government  would  begin  this  work  at  once,  and 
every  agriculturist  and  horticulturist  who  is  already  alive  to 
its  importance  does  his  duty,  ere  another  centennial  America 
will  a.irain  be  noted  for  her  grand  and  magnificent  forests. 
And  with  our  present  resources,  we  shall  be  in  possession  of 
all  the  elements  necessary  to  national  wealth  and  prosperity, 
and  all  the  conditions  for  rendering  our  teeming  millions  an 
industrious  and  happy  people. 


PLAN  OF  FOREST  PLANTING  FOR  THE  GREAT 

PLAINS  OF  NORTH  AMERICA.* 

By  Mr.  H.  M.  THOMPSON,  Lakk  Prkstok,  Dakota. 

IN  devising  or  advocating  plans  for  forest  planting  on  the 
Great  Plains  which  will  prov^  to  be  generally  beneficial  in 
ameliorating  climate,  due  consideration  must  be  given  to  the 
physical  features  and  to  the  meteorological  conditions. 

These  features  and  conditions  may  be  briefly  stated  to  be 
as  follows : 

The  Great  Plains  extend  from  the  southern  limit  of  the 
Staked  Plains  in  Texas  northwardly  about  20  degrees  of  lati- 

^Presented  at  the  meeting  of  the  American   Forestry  Congress  at 
Montreal,  in  August  last. 
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tode  to  the  Saskatchewan  River  and  Hudson's  Bay,  and  from 
anirregnlareast  line,  commencing  in  Texas,  running  through 
the  eastern  part  of  the  Indian  Territory,  Eastern  Kansas,  and 
Nebraska,  Western  Iowa,  the  "  big  woods**  of  Minnesota^  and 
the  Red  River  of  the  North ;  westwardly  of  this  irregular 
eastern  limit  an  average  distance  of  about  10  degrees  of  longi- 
tude to  the  foot  hills  of  the  Rocky  Mountains,  und  containing 
an  area  of  about  950,000  square  miles.  If  all  this  region  pos- 
sessed a  propitious  climate,  and  all  the  soil  were  susceptible  of 
cultivation,  the  area  is  sufficient  to  make  3,800,000  farms  of 
160  acres  each,  and  which,  by  the  aid  of  a  proper  forest  econ- 
omy, may  be  made  capable  of  supporting  an  agricultural  and 
pastoral  population  of  fifty  millions. 

This  vast  region,  with  the  exception  of  the  Black  Hills,  the 
Des  Coteaux,  and  n  few  isolated  mountains,  may  be  said  to  be 
a  level  or  slightly  undulating  plateau,  having  an  altitude  of  a 
few  hundred  feet  in  the  eastern  part  to  several  thousand  feet 
in  the  western  portion  above  tide  water. 

The  plateau  is  intersected  by  the  Red  River  of  the  North 
flowing  northwardly,  and  bisected  by  the  Missouri,  the  Ar- 
kansas, the  Red  River  of  the  South,  and  their  affluents,  which, 
with  few  excej>tions,  are  of  minor  size, "  being  racing  torrents 
to-day  and  dry  water-courses  to-morrow."  The  entire  plateau 
is  treeless,  with  the  exception  of  narrow  fringes  of  forests 
skirting  the  margin  of  the  streams,  the  Coolees  of  the  Des 
Coteaus,  the  Black  Hills,  the  lakes,  and  the  few  isolated 
mountains  occasionally  dotting  the  plains. 

The  soil  of  the  eastern  and  a  portion  of  the  southern  dis- 
tricts seems  to  contain  most,  if  not  all,  the  chemical  nnneral 
constituents  needed  for  the  successful  growth  of  agricultural 
products  and  for  the  native  grasses,  and  also  to  afibrd  an  un- 
limited capacity  for  grazing  innumerable  flocks  and  herds. 
The  soil  of  the  central,  the  western,  and  the  southwestern  dis- 
tricts is  more  varied  in  its  general  characteristics,  there  being 
considerable  areas  of  arable  alternating  with  the  alkali  and 
sage  brush  bush-plains  capable  of  sustaining  a  vigorous  vege- 
tation. 

The  winter  climate  of  the  eastern  part  of  the  Great  Plains 
is  subject  to  sudden  changes  of  heat  and  cold,  and  with  a  dry 
atmosphere  in  the  north,  more  or  less  humid  in  the  south, 
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with  rain,  hail,  or  snow,  the  snow  being  drifted  by  the  change- 
able winds  over  an  area  of  hundreds  of  miles  in  extent,  there 
being  no  forests,  and  the  vegetation  being  destroyed  by 
autumn  fires,  there  are  no  barriers  presented  to  retard  the 
velocity  of  the  winds  and  obstruct  the  drifting  snow,  by  this 
means  of  constant  motion  and  attrition  the  flakes  of  snow  be- 
come comminuated  into  minute  particles.  When  the  snow  is 
in  this  condition,  accompanied  by  a  low  temperature  and 
violent  winds,  it  fills  the  atmosphere  so  completely  as  to  ob- 
struct the  vision.  These  terrific  drifting  snows  are  denomi- 
nated "  blizzards,"  and  often  prove  destructive  to  man  and 
beast. 

The  meteorological  conditions  prevailing  in  the  summer  are 
high  temperature  during  the  day,  low  temperature  and  heavy 
dews  at  night,  constant  winds,  varying  from  the  moderate 
velocity  of  zephyr  breezes  to  tornadoes  and  cyclones,  slight 
rainfalls  or  torrential  floods,  and  occusionallv  hail  storms, 
nearly  all  the  summer  storms  being  accompanied  with  elec- 
trical disturbances  unusual  in  forest  regions. 

On  the  western  portions  of  the  Great  Plains  the  atmos- 
pheric aridity  is  so  great  that  no  certain  reliance  can  be 
placed  upon  the  production  of  cereals  and  vegetables  without 
irrigation. 

The  constant  winds  on  the  Great  Plains  moving  over  thou- 
sands of  miles  of  space,  with  no  great  chains  of  mountains  or 
forests  to  impede  their  progress,  and  with  nothing  but  the 
diminutive  native  weeds  a.nd  grasses  to  shield  the  earth's  sur- 
face from  the  intense  heat  of  the  sun's  rays,  penetrating 
through  an  arid  atmosphere,  causes  rapid  evaporation  of 
moisture  from  the  soil,  and  is  wafted  by  the  winds  to  where 
Nature's  forest  garb,  by  means  of  its  cooling  atmospheric  in- 
fluence, lowers  the  temperature  and  enables  Mother  Earth  to 
appropriate  from  the  clouds -formed  in  unforested  climes  the 
moisture  required  for  the  sustenance  of  the  vegetation  clinging 
to  her  bosom  for  support. 

The  soil  of  the  Great  Plains,  containing  all  the  organic  and 
inorganic  constituents  requisite  for  a  varied  vegetation,  is  ca- 
pable of  supporting  an  immense  agricultural  and  pastoral 
population,  to  grow  surplus  products  to  meet  the  requirements 
of  the  commercial,  mining,  and  manufacturing  population  of 
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other  portions  of  the  continent.  In  order  to  accomplish  this 
result  climatic  conditions  must  be  modified.  The  result  can 
only  be  accomplished  by  the  means  of  cultivated  forests. 

The  extent  of  the  forests  to  be  eflective  must  be  commen- 
surate with  the  vast  area. 

The  forests  must  be  planted  in  such  form  as  will  generally 
shield  the  earth's  surface  from  the  sun^s  rays,  and  aftbrd  the 
greatest  possible  general  resistance  to  surface  winds  and  har- 
bor insectivorous  birds;  provide  for  the  constant  and  equal 
distribution  of  electrical  currents;  provide  for  equalizing  tem- 
perature and  moisture ;  prevention  of  the  rapid  flow  of  surface 
water ;  provision  for  the  retention  of  snow,  and  the  prevention 
of  the  drifting  of  the  soil  of  cultivated  areas. 

As  yet  no  general  system  of  planting  has  been  put  in  opera- 
tion in  this  county,  at  least,  to  meet  these  requirements. 

In  the  group  form  of  planting  generally  in  vogue,  for  the 
purpose  of  growing  timber  for  economic  use,  there  may  be  a 
manifestation  of  some  beneficial  climatic  results.  It  is  appre- 
hended, however,  that  such  form  of  planting  can  but  other- 
wise result  in  sudden  changes  in  temperature,  and  in  such 
disturbance  of  electrical  and  atmospherical  currents  as  tending 
to  increased  occurrences  of  tornadoes  and  cyclones,  as  instanced 
in  the  destructive  effects  of  storms  in  Kansas,  Nebraska,  and 
Iowa,  which  seem  to  increase  in  frequency  and  destructive 
results  in  a  ratio  corresponding  with  the  increase  of  the  erec- 
tion of  habitations,  other  surface  improvements,  and  the  in- 
creased area  and  growth  of  the  cultivated  forests  planted  in 
the  group  form. 

It  must  be  concluded,  therefore,  that  the  shelter-belt  system 
is  the  best  form  of  forest  planting  for  extensive  plains.  This 
form  of  planting  has  been  advocated  for  many  years  in 
America.  The  principal,  if  not  all  the  experiments  in  this 
direction,  have  been  made  by  individual  effort  in  isolated 
areas,  and  on  a  small  scale,  having  usually  been  made  one,  or 
to  the  extent  of  a  few  rows  of  trees  around  buildings,  stock 
yards,  gardens,  and  in  some  instances  around  farms  of  consid- 
erable extent.  These  plantings  have  generally  been  made 
with  the  object  of  obtaining  shelter  only. 

This  system  of  planting  on  a  more  extensive  scale,  however, 
in  which  the  shelter  belts  are  to  be  planted  with  all  the  trees 
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needed  for  economic  use,  as  well  as  for  the  purpose  of  shelter, 
is,  with  the  exception  of  the  Des  Coteaux,  the  Black  Hills, 
and  isolated  mountains,  applicable  to  the  general  topographical 
features  and  climatic  requirements  of  the  Great  Plains. 

These  forest  belts  may  be  planted  seven  to  ten  rods  wide 
around  all  sides  of  each  160  acre  tract  of  land;  or  the  shelter 
belts  may  be  of  less  width,  and  the  160  acre  tract  subdivided 
by  substituting  inside  belts  of  such  width  that  the  land 
planted  may  equal  a  fourth  or  a  litth  of  the  whole  area. 

If,  however,  it  be  thought  to  be  too  great  an  undertaking, 
or  the  expense  is  beyond  the  means  of  the  planter,  the  plant- 
ings may  be  commenced  two  or  three  rods  wide  upon  the 
north  and  west  sides  of  the  land,  and  the  plantings  extended 
year  by  year,  as  the  means  of  the  planter  will  permit,  until 
the  maximum  area  is  completed. 

The  first  planting  of  trees  may  be  profitably  composed  of 
such  species  as  are  indigenous  to  the  locality,  such  as  Box 
Elder,  Cottonwood,  Soft  Maple,  the  Ashes,  and  the  White 
and  Golden  Willow,  European  Alder,  Cat^lpa,  Locust,  But- 
ternut, Blackwalnut,  Hickorynut,  the  Birches,  Larch,  hardy 
evergreens,  and  other  species  of  trees  as  may  be  adapted  to 
the  soil  and  locality. 

In  after  years,  when  these  first  planted  trees  become  of  suf- 
ficient size  to  afibrd  shelter,  other  species  of  trees  considered 
of  doubtful  adaptation,  or  too  tender  to  endure  the  climate 
without  protection,  may  be  planted  inside  of  the  shelter-belts 
already  established,  and  perhaps  prove  useful  and  remuner- 
ative to  the  planter. 

If  it  be  conceded  that,  all  things  considered,  the  shelter- 
belt  form  will  accomplish  the  desired  objects  of  retarding  the 
increase  of  noxious  insects;  promote  the  increase  of  insect- 
ivorous birds,  in  modifying  electrical  conditions,  in  lessening 
the  evaporation  of  moisture  from  the  soil  by  evaporation,  in 
retarding  the  velocity  of  surface  winds,  in  cooling  the  earth 
and  atmosphere  in  the  summer,  in  raising  the  winter  tem- 
perature, increasing  the  volume  of  atmospheric  moisture, 
lessening  the  effects  of  cold  northers  in  the  South  and  bliz- 
zards in  the  North,  lessening  the  liability  of  drifting  soil  and 
snow,  and  in  mitigating  the  destructive  cflects  of  tornadoes 
and  cyclones,  in  making  the  soil  more  uniformly  productive, 
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and  thus  make  the  Great  Plains  the  grazing  ground  of  count- 
less flocks  and  herds,  and  become  the  grainery  of  the  conti- 
nent; then,  and  not  until  this  result  is  accomplished,  will  our 
duties  as  citizens  and  our  obligations  to  ourselves,  to  our 
country,  and  to  untold  millions  of  the  human  race  j^et  un- 
known be  fulfilled. 

If  this  be  true,  then  the  establishment  of  a  general  shelter- 
belt  system  of  forest  planting  for  the  Great  Plains  can  not  be 
inaugurated  too  soon. 

Individual  effort  in  this  direction,  without  the  encourage- 
ment of  wise  legislation  on  the  part  of  the  respective  govern- 
ments, will  be  isolate<l  and  the  results  too  limited  and  too 
remote  to  be  appreciably  beneficial,  hence  the  necessity  of 
legislative  action. 

If  history's  teachings  are  true  criteria,  the  wealth,  power, 
and  prosperity  of  nations  largely  <lepend  upon  a  successful 
agriculture.  But  a  permanently  successful  agiiculture  can 
not  exist  without  the  aid  of  a  wise  system  of  forest  economy. 
A  large  part  ot  the  Great  Plains  is  as  yet  public  domain,  and 
the  respective  governments  can  by  enactment  embody  a  sys- 
tem of  forest  planting  as  a  condition  of  grant  or  sale,  and,  if 
need  be,  for  the  public  good,  may  extend  its  requirements  to 
lands  owned  by  individuals  and  corporations. 

It^then  seems  to  be  the  part  of  wisdom  for  the  respective 
governments  to  inaugurate  at  an  early  day  legislation  pro- 
viding for  a  general  system  of  shelter-belt  forest  planting  ap- 
plicable to  the  Great  Plains,  with  discretionary  powers  vested 
in  a  special  Bureau  of  Forest  Commissioners  to  nnike  such 
modifications  as  might  be  required  for  the  planting  on  the 
margins  of  lakes,  streams,  hill-sides,  and  mountain  slopes. 

And  in  furtherance  of  this  plan  it  would  undoubtedly  be 
wise  to  make  suitable  provision  in  grants  of  land  to  the  Ter- 
ritories when  admitted  as  States  by  the  Congress  of  the 
United  States,  and  to  the  Provinces  hy  the  Dominion  of 
Canada,  for  the  purpose  of  establishing  one  or  more  experi- 
mental Forest  Stations  in  each  State  and  Province,  under 
proper  restrictions  and  conditions,  with  provisions  requiring 
annual  reports  of  experiments  and  observations  to  be  made  to 
the  respective  States  and  Provinces  and  to  their  respective 
general  governments,  and  an  interchange  with  and  distribu- 
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tion  to  other  nations  and  all  Scientific  Associations  of  a  na- 
tional character. 


MEETING    OF  THE    AMERICAN    FORESTRY    CON- 
GRESS  AT  ST.  PAUL  IN  AUGUST  NEXT. 

THE  report  of  tihe  Committee  of  the  St,  Panl  Chamber  of 
Commerce,  to  whom  this  subject  was  referred,  comes  to 
hand  just  as  this  number  of  the  Journal  is  going  to  press. 
We  can  only  present  portions  of  the  report,  but  enough  to 
show  that  the  friends  of  Forestry  are  active  and  in  earnest  in 
their  efforts  to  render  the  meeting  a  success.  The  chairman 
was  authorized  to  appoint  a  committee  of  fifteen  to  carry  their 
arrangements  into  efl:ect.  The  report  was  presented  by  Mr. 
Leonard  B.  Hodoep,  and  is  signed  by  him  and  by  David  Day 
and  E.  J.  Hodgson,  the  other  members  of  the  committee  first 
appointed.  After  stating  the  objects  of  the  Congress  and 
names  of  its  ofticers,  the  report  says : 

• 

By  it&  constitution  the  officers  of  states,  territories,  provinces,  or  local 
Forestry  associations,  or  the  delegates  of  any  government  may  partici- 
pate in  the  proceedings  of  the  Congress  as  honorary  members. 

The  rank  and  file  is  c(^mposed  of  scientists,  practical  tree-planters,  and 
men  of  state  and  national  reputation  from  nearly  every  state,  territory, 
and  province  of  the  United  States  and  British  America. 

The  papers  read,  and  the  accompanying  debates  by  such  a  body  of  men 
as  composed  the  Montreal  meeting,  embody  an  amount  of  information 
on  Forestry  hitherto  unequaled  and  of  the  greatest  practical  and  scientific 
value. 

At  the  Montreal  meeting  measures  were  taken  for  securing  the  attend- 
ance at  future  meetings  of  representative  men  from  all  sections  of  the 
continent. 

The  committee  of  the  American  Forestry  Congress  having  in  charge 
the  selection  of  the  point  for  holding  its  next  annual  meeting  have  given 
St.  Paul  the  preference;  the  reasons  for  which  are  its  eligible  location  for 
such  a  meeting,  and  the  interest  that  many  of  its  prominent  citizens  and 
railroad  companies  have  exhibited  in  promoting  the  cause  of  Forestry, 
whereby  St.  Paul  has  inadvertently  achieved  a  national  reputation  in  this 
behalf 

It  was  also  considered,  by  said  committee,  that,  inasmuch  as  the  Ameri- 
can Association  for  the  Advancement  of  Science  would  probably  hold  its 
next  annual  meeting  at  Minneapolis,  at  about  the  same  time,  that  it  would 
be  expedient  to  hold  the  meetings  of  both  associations  convenient  of 
access  one  to  the  other.        «        *        *        » 
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A  Mistaken  Idea  of  Our  Amtrican 
FotcmU. — In  a  friendly  notice  of  this 
Journal  in  the  number  of  "Nature" 
for  November  23,  1882,  our  English 
cotemporary  closes  with  this  remark: 

"The  forests  in  America  are  so  ex- 
tensive, and  there  is  so  much  con- 
nected with  them  that  belongs  legiti- 
mately to  the  subject  of  Forestry,  that 
we  have  no  doubt  the  Journal  will 
meet  with  a  wide  circulation." 

To  those  acquainted  with  the  set- 
tled portions  of  the  Northern  and 
Western  States,  where  clearings  have 
been  going  on  without  restraint  and 
beyond  reason,  for  periods  ranging 
from  twenty  to  one  hundred  and  fifty 
years  or  more,  and  where  the  effects 
of  denudation  are  beginning  to  be  se- 
verely felt,  this  remark  as  to  abund- 
ance can  hardly  apply.  It  can 
scarcely  be  said  many  years  longer  in 
any  portion  of  the  once  heavily  tim- 
bered regions  of  the  North-west,  from 
whence  now  come  our  principal  sup- 
plies of  White  Pine, — nor  of  the  Pa- 
cific Coast,  in  regions  once  renowned 
for  their  magnificent  timber-growth, 
but  where  now,  after  scarcely  more 
than  twenty  years  of  heavy  opera- 
tions, they  are  believed  to  be  working 
on  their  last  half. 

In  this  view  of  the  conditions  that 
exist,  we  omit  from  our  notice  the  vast 
treeless  prairie  and  the  plains  where 
timber  never  grew  within  the  knowl- 
edge of  man,  except  in  the  feeble  be- 
ginning made  in  recent  years,  that  iti 
many  cases  are  but  an  indication  of 
what  might  be  done  under  careful 
and  intelligent  management.  There 
are,  indeed,  considerable  regions  in 
the  Southern  States  that  might  claim 
the  term  "extensive,"  in  a  certain 
sense;  but  they  are  none  too  great 
for  the  wants  of  the  country  in  a  not 


distant  future,  and  their  owners 
should  not  allow  further  waste  of 
these  resources,  which,  under  pru- 
dent management,'  would  prove  of 
great  value. 

When  w6  see  such  States  as  Miehi- 
gan  and  Ohio,  through  their  Legisla- 
tures, encouraging  the  planting  of 
trees  by  the  appointment  of  an  "Arbor 
Day,"  and  the  States  of  Penyxsylvania 
and  ifam«,  looking  anxiously  forward 
to  the  future,  and  inquiring,  "  What 
shall  be  done  to  restore  our  forest- 
supplies?"  the  indication  is  apparent 
that,  in  these  States,  once  noted  for 
the  abundance  of  their  forests,  a  re- 
alization of  CQming  scarcity  is  begin- 
ing  to  be  seriously  felt. 

Frauds  in  the  Sale  of  Seeds  of  the 
Scotch  Pine. — The  seeds  of  the  Scotch 
Pine  are  sometimes  mixed  with 
those  of  the  Spruce-fir,  being  made 
to  resemble  them  by  dyeing  black. 
The  sure  way  of  detection  is  to  sprout 
a  few  by  placing  them  in  moist,  rich 
soil,  in  a  damp  place.  The  Fir  sends 
up  a  yellowish  stem  with  eight  or 
nine  cotyledinous  leaves,  while  the 
Pine  has  but  five  or  six  of  these 
leaves,  and  a  reddish  stalk. 

Mention  of  Forestry  by  Governor  Hub- 
bard of  Minnesota. — In  his  Message  at 
the  opening  of  the  present  session 
of  the  Legislature,  the  Governor 
makes  reference  to  the  subject  of 
Forestry  as  follows : 

"  We  are  intelligently  committed 
to  the  policy  of  encouraging  Forestry. 
In  that  connection  I  commend  the 
suggestion  that  the  State  assume  the 
expense  of  printing  a  considerable 
edition  of  a  revised  manual  of  In- 
struction for  Tree  Culture,  and  for 
its  free  distribution  to  tho^e  who 
seek  information. 

*'  The  American  Forestry  Congress 
is  expected  to  hold  its  next  Meeting 
in  St.  Paul,  in  August.    It  will  be  an 
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occasion  of  great  importance  to  our 
people.  The  use  of  the  rooms  of  the 
Capitol  are  tendered,  as  far  as  may 
be  serviceable,  and  it  seems  proper 
that  the  State  Forestry  Association 
be  provided  funds  at  least  sufficient 
for  the  Manual  referred  to,  and  for 
their  incidental  expenses  in  connec- 
tion with  the  expected  Meeting." 

The  Manual  above  referred  to  was 
prepared  by  the  Hon.  Leonard  B, 
Hodges,  Secretary  of  the  State  For- 
estry Association.  A  second  edition 
(6,000  copies)  was  issued  in  1880,  and 
another,  revised  and  enlarged,  is  un- 
derstood to  be  ready  for  publication. 
It  is  a  valuable  repository  of  facts 
and  information,  and  can  not  fail  to 
prove  of  great  service  to  the  tree- 
planters  of  that  State;  among  whom 
it  is  intended  for  free  distribution  by 
the  State  Forestry  Association. 

In  reference  to  the  proposed  Meet- 
ing at  St.  Paul,  in  August  next,  we 
are  informed  that  the  Chamber  of 
Commerce  of  that  city  is  taking  meas- 
ures towards  securing  facilities,  and 
with  the  zeal  and  enterprise  charac- 
teristic of  the  citizens  of  that  place, 
we  may  confidently  expect  that  their 
^arrangements  will  be  complete.  We 
will  seasonably  announce  these  as 
«oon  as  they  are  settled,  and  earnestly 
hope  that  the  friends  of  Forestry,  in 
(the  United  States  and  Canada,  will 
improve  the  opportunity  of  attend- 
ing, and  of  participating  in  the  pro- 
ceedings. 

The  Madiaiionfrom  Denuded  Surfaces 
in  Tropical  Climates. — In  places  par- 
i^icularly  liable  to  fires,  clearings  had 
been  made,  so  as  to  leave  the  surface 
entirely  bare.  Its  effect  is  thus  de- 
scribed : 

"Since  fire-conservancy  was  com- 
menced, a  complete  change  appears 
to  have  taken  place  in  the  climate  of 
Bairagarh  reserve.   Before  the  forests 


were  protected,  frosts  were  hardly 
ever  heard  of;  now  they  are  of  an- 
nual occurrence,  and  unfortunately 
they  are  most  severe  in  low  lying 
lands  and  in  blanks— the  very  places 
where  plantations  are  formed.  Year 
by  year  thousands  of  artificially  raised 
plants  are  killed  by  frost,  and  there 
is  no  certainty  that  plants  of  this 
kind  that  have  survived  one  year 
may  not  be  killed  the  next.  Thus, 
a  plantation  shown  as  fully  stocked 
in  one  report  may,  on  a  future  occa- 
sion, have  to  be  entered  as  insufil- 
ciently  stocked. 

"  It  is  only,  however,  in  places  com- 
pletely  denuded  of  timber  growtb 
that  frosts  are  so  destructive.  Where 
there  are  a  few  trees,  or  even  a  little 
scrub  jungle,  froats  do  comparatively 
little  harm,  and  this  would  seem  to 
point  to  the  desirability  of  discontin- 
uing the  system  hitherto  in  force,  in 
clearing  lands  of  grass  and  every  de- 
scription of  growth  prior  to  sowing  or 
planting,  and  of  only  forming  planta- 
tions in  places  where  there  is  already 
some  kind  of  vegetation." 

Forest  Trees  Most  Suitable/or  StreetSi 
Lawns,  and  Groves. — Mr.  J.  Beaufort 
Hurlbert,  LL.D.,  of  Ottawa,  in  a  pa- 
per applicable  to  considerable  por- 
tions of  Canada  and  to  the  Northern 
States,  which  was  read  at  Montreal 
in  the  Meeting  of  August  last,  said : 

"  There  are  in  Canada  some  seventy 
to  seven fy-five  forest  trees;  and  thirty 
to  forty  shrubs.  Of  these  I  would 
give  the  preference  among  the  decid- 
uous trees  for  streets  and  lawns  to 
the  Maples,  Elms,  Bass  wood,  Beech, 
Birch,  Oak,  Butternut,  Walnut,  and 
Ash. 

"  For  streets,  the  Maples  are  the 
chief  favorites.  They  bear  trans- 
planting well,  grow  rapidly,  make  a 
good  shade,  and  are  hardy  and  clean. 

"  For  broad,  long  streets,  especially, 
the  White  Elms  (Ulmus  Americana) 
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are  beautiful  trees,  locking,  in  time, 
their  branches  over  the  broadest 
streets. 

"  For  lawns  and  groves,  the  decid- 
uous trees  should  be  interspersed 
with  the  coniferse  and  shrubs. 

"  To  particularize,  we  have  the  fol- 
lowing : 

Aeerince. 

The  Sugar  Maple,  (Acer  saecharinum). 

Soft  Maple,  (A.  rubrum). 

Striped  Maple,  {A,  Pennsi/lvanicum). 

UlmacecB. 

White  Elm,  (  Ulmus  Americana). 
Red  Elm,  {U,  fulva). 

Cupvlifera. 

White  Oak,  ( Quereus  alba). 
Black  Oak,  ( Q.  tinctoria). 
Red  Oak,  ( Q.  rubra). 
White  Beech,  (Fagus  si/lvestris). 
Red  Beech,  {F.ferraginea). 

BetulacecB. 

Paper  Birch,  {Betufa  papyracea). 
White  Birch.  {B.  alba). 
Yellow  Birch,  (B.  exeeUa). 
Black  Birch,  (B.  lenia). 

SilieacecB, 

Hoary  Willow,  (Salix  Candida). 
White  Willow,  {S.  alba),  introduced 

from  Europe. 
Aspen,  (Populus  tremuloides). 

Tdiaeea, 

Pomea. 

White  Thorn,  {Crataegus  punctata). 
Black  Thorn,  ( C.  tomentosa). 
Cock  Spur,  ( C.  cnis^alli). 
Mountain  Ash,  {Pt/rus  Americana). 

Cornacece. 

Flowering  Bog- wood,  {Comus  fiorida). 
Alternate-leaved,  \  {C.  aUerniJo- 
Cornel,  or  Dog-wood,  j  Ha). 

Oleacece. 
White  Ash,  (Fraxinus  Americana). 

AnacardiacecB. 
The  Sumac,  {Bhus  Ufpkina), 

Coni/era, 

Whit^  Pine,  {Pinus  strobut). 
Red  Pine,  (P.  resinosa). 


Yellow  Pine,  (P.  mitis). 
White  Spruce,  {Picea  alba). 
Black  Spruce,  (P.  nigra) 
Balsam  Fir,  {Abies  baUamea). 
Tamarac,    Larch, )     {Ijarix       Ameri" 
or  ilackmatac,       )  cana). 

White  Cedar,  (  Thuja  occidentalis). 

"  For  the  western  part  of  On,tario 
there  are  many  fine  trees  for  groves 
which  do  not  thrive  well  as  far  east 
as  Montreal  or  Ottawa,  such  as  the 
Tulip  tree  {Liriodendron  tulipifera)  and 
Black  Walnut,  large  forest  trees  west 
and  south  of  the  head  of  Lake  On- 
tario. With  these  may  be  classed  a 
still  larger  tree,  and  a  magnificent 
one  for  lawns  and  pastures  in  the 
western  part  of  Ontario,  the  Plane 
tree  {Plantanus  occidentalis);  the  Sas- 
safras, Red  Cedar,  and  Pepperidge 
{Ni/ssa  multiflora). 

*•  To  this  list  of  native  trees  might 
be  added  for  groves  and  lawns  many 
beautiful  shrubs  and  vines." 

The  Effects  of  Improvident  and  Ex- 
cessive Clearings  were  presented  in  a 
strikingly  impressive  manner,  in  a 
paper  by  Mr.  J.  Jenkins,  of  Winona, 
Columbiana  county,  Ohio,  entitled 
"  The  Mills  of  West  Fork,"  commu- 
nicated at  the  Montreal  Meeting  of 
the  American  Forestry  Congress. 
Aiter  locating  the  "  West  Fork  "  as  a 
tributary  of  the  Beaver  River,  a 
branch  of  the  Ohio,  he  thus  describes 
its  present  appearance: 

"  Looking  down  the  valley,  you 
may  trace  a  stream  winding  like  a 
silver  thread  through  the  green 
meadows,  with  here  and  there  an  un- 
used mill — its  great  wheel  standing 
motionless — that  used  to  turn  in  the 
laughing  foam  and  spray,  in  the  once 
abundant  flow  of  the  waters  of  West 
Fork.  Turning  to  the  northward, 
where  the  diminished  stream  comes 
tumbling  down  between  the  abrupt 
hills,  denuded  and  bare  now,  a  visitor 
of  twenty  years  back  would  scarcely 
recognize  this  as  the  same  stream  or 
the  same  valley  that  he  then  knew 
and  loved.  From  the  retired  forest 
dells  in  that  decade  the  feeding  rills 
from  many  a  bubbling  spring  joined 
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West  Fork  and  poured  their  treasures 
of  moisture  into  its  receptive  bosom. 

'*Now,  since  the  trees  have  been 
cut  off,  many  of  these  sources  of  sup- 
ply have  dried  up.  The  trickling 
flow  from  others  is  evaporated  before 
reaching  the  foothills  and  this  paltry 
stream  alone  is  left  instead  of  the 
broad  acres  of  water  in  successive 
mill-dams  that  used  to  sleep,  catching 
the  sunshine  and  shadow  between  the 
wooded  hills.     .     . 

*'Let  us  now  consider  what  has 
been  gained  and  what  lost  by  the 
wholesale  destruction  of  the  woods 
at  the  sources  of  West  Fork : 

*'We  have  gained  to  agriculture 
for  pasturage  and  tor  cultivation,  a 
large  area  of  fertile  land  in  the  emp- 
tied basins  of  the  old  reservoirs  and 
mill-dams.  We  have  gained  pastures 
and  farming  lands  on  the  hills.  We 
have  gained  in  the  aggregate  produc- 
tions of  the  region  and  in  population 
by  extending  the  cleared  land. 

*'  On  the  other  hand  we  have  sub- 
jected ourselves  to  cloud-bursts  on 
the  naked'hills,  which  once  drank  in 

*  the  descending  floods  in  the  porous 
woodland  soil,  but  now  the  solid  com- 
pact hill-sides  throw  off  the  floods 
into  the  valley  at  times  an  irresistible 
torrent,  carrying  destruction  and 
death  in  its  course.  We  have  lost  in 
the  destruction  of  untold  millions  of 
feet  of  lumber,  sold  at  prices  low 
compared  with  present  rates,  with 
vast  amounts  of  wood  recklessly  de- 
stroyed, and  when  we  consider  also 
the  fact  that  as  a  result  of  our  inters 

•  ference  with  the  restorative  opera- 
tions of  nature  vve  have  stamped  out 
all  prospect  of  the  renewal  of  the  for- 
est-growths by  close  pasturing  and 
continuous  plowing,  it  is  indeed  a 
Question  whether  we  have  not  lost 
instead  of  having  gained  by  the 
change. 

"  Not  that  we  would  regain  all  the 
land  in  woods  again  were  it  in  our 
power;  but  by  judicious  replanting 
of  the  waste  lands  where  the  woods 
have  been  destroyed,  the  steep  and 
rocky  hill-sides  and  ravines  that  pos- 
sess but  little  value  for  agriculture, 
we  might  establish  the  happy  equili- 
brium, preserve  and  restore  the 
springs  and  feeding    rills  of    West 


Fork  and  prevent  a  further  diminu- 
tion of  the  stream. 

"  Are  there  not  in  our  hill  countries 
many  '  West  Forks,'  where  a  judicious 
area  and  proportion  of  timber-plant- 
ing and  preservation  by  shading  the 
springs  and  water-courses  of  the  little 
rills  that  act  as  feeders,  would  en- 
able us  to  utilize  and  render  profita- 
ble, lands  of  little  value  for  cultiva- 
tion? Keep  up  the  proper  balance 
of  woodland  and  tillage  which  pre- 
serves in  a  measure  greater  uniform- 
ity of  climate,  humidity,  and  rainfall, 
while  all  the  time,  and  for  all  time, 
the  land  so  appropriated  and  occu- 
pied will  be  y  ielding  a  rapidly  increas- 
ing capital  and  a  paying  investment 
in  the  production  of  timber.     ... 

'*  Looking  again  down  the  valley 
the  evening  shadows  are  clustering 
over  the  mills  of  West  Fork. 

"  Those  ruins  of  a  past  decade,  are 
standing  like  sentinels  in  the  twi- 
light. 

"  The  lowing  cattle  are  windins 
their  way  in  long  lines  from  the  old 
basins  to  the  spacious  barns.  The 
diminished  stream  gurgles  on,  all  un- 
mindful of  its  former  glory  that 
passed  away  with  the  forest. 

"  We  welcome  the  new  decade  and 
the  conditions  of  advancing  civiliza- 
tion, yet  fear  less  a  further  destruc- 
tion of  the  woods  around  the  sources 
of  West  Fork,  and  continued  neg- 
lect of  their  reproduction  may  ere- 
long dry  up  the  stream  and  the  fertile 
valley  become  parched  and  deso- 
late." 

Hhus  cotinoides. — This  species  is  in- 
teresting from  its  rarity.  It  was  first 
found  by  Nuttall  in  Arkansas,  in 
1819,  and  in  April,  I84I,  it  was  found 
by  Professor  Buckley  in  Northern 
Alabama.  From  that  time,  it  was 
lost  to  science,  until  September,  1881, 
when  it '  was  again  found  by  Br, 
Charles  Mohr,  of  Mobile,  Ala.,  in 
connection  with  his  work  on  the 
tenth  census.  For  this  purpose  he 
made  several  special  trips  to  the  val- 
ley of  the  Tennessee  River  in  Madi- 
son  county,    Ala.,   and    finally  sue- 
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ceeded  in  finding  it  in  nearly  the 
same  place  where  it  had  been  seen 
by  Professor  Buckley  forty  years  be- 
fore. From  an  account  prepared  by 
Dr.  Mohr,  for  the  proceedings  of  the 
Academy  of  Natural  Science  in  Phila- 
delphia. June,  188 1,  we  quote  his  de- 
scription of  the  incident,  as  he  ar- 
rived at  the  Baily  farm,  near  the  base 
of  a  bold  mountain  range,  rising  900 

to  1,000  feet  above  the  Tennessee 
River: 

"The  sight  of  my  botanizing  cap- 
sule dimly  recalled  to  the  present 
owner  the  Professor's  visit  at  his 
father's,  but  he  had  no  conception  of 
its  objects.  He  informed  me  that 
there  is  a  small  tree  found  in  abun- 
dance in  the  low  foot-hills  skirting  the 
valley,  yielding  a  yellow  wood  used 
in  dyeing,  which  he  considered  to  be 
the  tree  I  was  in  search  of;  and  as 
fine  specimens  could  be  obtained 
nearer  by,  the  trouble  of  hauling 
them  down  the  mountain  could  be 
avoided. 

"Great  was  my  disappointment 
when  the  Rhamnus   Carolinianus  was 

r>inted  out  to  me  as  the  yellow  wood, 
felt  quite  relieved  by  the  forthcom- 
ing statement  that  there  was  another 
kind  of  the  yellow  wood  found  on  the 
rocky  benches  near  the  summit  of 
the  mountain*  of  which  his  father 
brought   down  a  stick    over  thirty 
years  ago,  to  serve  on  account  of  its 
strength  and  durability  as  a  cross- 
piece  to  the  rack  used  in  his  slaughter- 
ing-pen.    On  a  closer  examination  it 
was  found  to  be  a   kind  of  timber 
I  had  never  seen  before,  and  after  an 
exposure  for  such  a  length  of  time, 
was  perfectly  solid,  sound,  and  to  all 
appearances  as  durable  as  ever.     No 
time  was  lost  now  in  looking  for  its 
source  on  the  mountain.     The  lower 
flanks  of  the  range,  less  steeply  in- 
clined, with  a  rich,  deep  soil,  are  al- 
most entirelv  under  cultivation ;  the 
steep  incline    above    the    clearings. 
with   its  rock-covered    ground,  sup- 
ports a  fine  forest  of  Mountain  Oaks, 
\Quercu8 prinos)^  Chesnuts,  Black  Ash, 
(  hraxiivus  qvadrangulata),  Elms  (  JJlmus 
Americana)^  Maples,  {^Acer  saccharinuin^ 


var.  nigrum),  Mocker-Nuts,  {Carya 
tomentosa),  interspersed  with  coppices 
of  Red  Cedar,  {Juniperus  Virginiana), 
with  a  dense  undergrowth  of  trees  of 
a  smaller  size;  Plums,  (PruniLS  Ameri- 
cana), Black  Haws,  (  Viburnum  pruni- 
folium),  Hornbeam  (Carpinu^  Ameri- 
cana), and  various  shrubs,  {Bhus  aro- 
matica,  Foresiiera  ligustrina),  etc.  The 
heavy  outcrops  of  this  mountain 
limestone  form  on  the  steep  declivity 
extensive  ledges,  and  terrace-like 
shelves  traversed  by  shallow  ravines 
— their  fragments  which  cover  the 
ground  making  the  access  to  these 
woods  quite  difficult.  It  was  upon 
this  rocky  soil,  amongst  its  varied 
forest-vegetation,  that  the  coveted  ob- 
ject of  my  search  was  found  growing. 
Not  more  than  half  a  dozen  trees  of 
the  same  kind  were  found  in  this 
locality,  scattered  along  one  of  the 
rocky  ravines  measuring  from  25  to 
35  feet  in  height.  The  largest  one 
felled  measured  35  feet  in  length, 
and  12  inches  in  diameter  one  foot 
above  the  ground. 

''Arrived  at  such  dimensions  the 
tree  has  evidently  long  passed  the 
best  period  of  its  life,  judging  from 
the  decay  by  which  more  or  less  the 
trunk  was  found  affected.  No  sign 
of  a  decline,  however,  could  be  ob- 
served in  the  vigor  of  its  vegeta- 
tion. 

"The  trunk  divides  at  a  height 
from  12  to  14  feet  above  its  base,  the 
primary  limbs  are  erect,  the  second- 
ary branches  widely  spreading,  often 
slightly  reclining,  smooth  and  di- 
vide into  numerous  divaricate  red- 
dish branchlets,  rugose  from  base  of 
the  leaf-stalks  of  the  previous  season. 
The  bark  is  rough,  covered  with  a 
whitish  grey  epidermis  of  a  deep 
chestnut-brown  underneath,  and  ex- 
foliating in  oblong  square  scales  of 
uniform  size.  The  inner  bark  is 
white,  exposed  to  the  air  turning 
rapidly  to  a  deep  yellow  color,  and 
exudes  when  bruised  a  resinous  sap 
of  a  heavy  disagreeble  terebinthinous 
odor.  The  wood  is  heavy,  very  com- 
pact, of  a  fine  grain ;  the  white  sap 
wood  of  small  proportion  surrounds, 
as  a  narrow  ring,  the  deep  yellow 
hard  wood,  varigated  by  zones  of  dif- 
ferent shades  of  brown,  imparting  to 
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it  a  beautiful  appearance  when  pol- 
ished*   .     .     . 

"The  inner  bark  and  wood  are 
used  in  dyeing  yellow,  and  it  is  said 
also,  for  the  production  of  purple 
•tints.  On  this  point,  however,  no 
definite  information  could  be  ob- 
tained. 

"  Large  numbers  of  trees  were  cut 
down  during  the  war  to  procure  a 
dve-stuff  much  valued  at  the  time, 
and  full-grown  ones  are  now  quite 
scarce  near  the  settlements.  On  ac- 
count of  the  beauty  of  its  wood,  the 
tree  is  called  Shittim-wood  by  the 
negroes,  they  believing  it  to  be  the 
same  which  was  used  in  the  construc- 
tion of  the  tabernacle  in  Solomon's 
Temple.  The  wood  permits  of  the 
finest  finish  ;  the  finenessof  its  grain, 
beauty  of  color,  and  its  hardness,  fit 
it  well  for  inlaid  work,  veneering, 
and  the  manufacture  of  small  articles 
of  all  kind  of  fancy  woodwork.  As 
an  oramental  tree  it  far  surpasses  the 
European  species,  and  will  bo  found 
quite  as  hardy." 

In  searching  for  flowering  speci- 
mens in  May,  Dr.  Mohr  came  upon 
extensive  coppices  on  the  Southern 
slope  of  Mount  Sano,  east  of  Hunts- 
ville,  the  second-growth  from  numer- 
ous stumps  that  had  been  cut  for 
kindling-wood  within  the  last  half 
century.  Its  resinous  wood  burns 
easily  with  a  bright  flame,  and  this 
rare  and  interesting  tree  is  con- 
stantly sacrificed  for  this  purpose, 
where  easy  of  access.  It  seeds  spar 
ingly,  but  grows  readily  from  layers, 
and  it  is  to  be  hoped  that  our  enterpris- 
ing nurserymen  will  not  lose  the  op- 
portunity of  adding  this  to  their  list  of 
trees  under  cultivation  for  ornament 
and  use.  It  appears  to  demand  a  cal- 
careous soil  as  it  was  never  found  on 
the  sandstone  cliffs  but  a  short  dis- 
tance above  the  limestone  strata,  nor 
lower  down  where  the  soil  was  deep 
and  rich.     It  is  said  to  extend  north- 


*A  minute  botanical  description  of  the 
leaves,  flowers,  and  fruit  is  here  omitted. 


ward  into  Tennessee,  following  the 
flanks  of  the  Cumberland  Mountains, 
in  their  north-easterly  trend. 

Resolutions  of  the  National  Agrieul- 
tuTul  Convention  at  Chicago. — At  the  re- 
cent Meeting  held  at  Montreal,  this 
Convention  adopted  the  following 
praiseworthy  resolutions  in  behalf  of 
Forestry : 

■r 

"  Whereas^  We  begin  to  realize  the 
lamentable  wasting  of  the  Forest 
Lands  in  the  United  States,  and  the 
Bad  effects  of  their  destruction  upon 
the  climate  and  water-supply  of  the 
country,  and  we  are  forced  to  confess 
our  need  of  the  knowledge  of  the 
better  management  of  the  woodland 
than  is  now  possessed  by  the  people ; 
therefore, 

*' Resolved,  That  we  urge  upon  the 
State  Legislatures  the  propriety  of 
selecting  judicious  persons  to  act  as 
State  Forestry  Commissioners,  whose 
duty  it  shall  be  to  instruct  the  peo- 
ple in  regard  to  forest  trees  and  their 
production  and  management;  said. 
ofBcers  to  report  annually  upon  the 
condition  of  the  woodland  in  their 
respective  commonwealths. 

** Resolved,  That  we  beg  of  the  Agri- 
cultural Colleges  established  under 
the  land-grant  of  Congress,  that  they 
shall  lose  no  time  in  planting  State 
arboreta  and  establishing  Forest  Ex- 
perimental Stations,  where  all  species 
adapted  to  the  soil  and  climate  shall 
be  tested,  and  whence  surplus  seeds 
and  plants  may  be  distributed.  An- 
nual reports  of  these  establishments 
to  be  made  to  the  Governors  of  the 
State  Boards  of  Agriculture. 

"  Resolved,  That  Congress  be  asked 
to  estaMish  one  or  more  Experi- 
mental Forest  Stations  upon  the  Pub- 
lic Domain,  where  the  propagation 
and  testing  of  useful  trees  shall  be 
the  leading  object,  with  the  colleo- 
tion  of  seeds  and  plants  to  be  distrib- 
uted by  or  under  direction  of  the 
United  States  Agricultural  Depart- 
ment, to  which  bureau  these  stations 
should  make  annual  reports." 

The  above  recommendations  are 

wise,    and    deserve    the    thoughtful 

consideration   of   our   legislators  in 


MisceUany. 
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eyery  state  of  the  Union.  They 
cover  in  part'  the  ground  of  the  reso- 
lutions adopted  by  the  American  As- 
sociation for  the  AdvatV^ement  of 
Science  as  adopted  at  its  session  in 
Boston,  in  August,  1880,  and  trans- 
mitted to  the  Governors  of  the  sev- 
eral States  and  Territories,  with  the 
request  that  they  would  lay  them 
before  their  several  Legislatures  for 
their  consideration.  This  memorial 
was  delivered  personally  by  the  ed- 
itor of  this  Journal,  who  was  chair^ 
man  of  the  Committee  reporting  it, 
to  about  twenty  of  the  Governors, 
and  in  some  of  the  states  it  was  trans- 
mitted with  favorable  recommenda- 
tions. This  Memorial  and  its  recom- 
mendations are  printed  in  the  Pro- 
ceedings of  the  Association  above 
named,  and  in  the  Third  Report  upon 
Forestry  published  under  the  aus- 
pices of  the  Department  of  Agricul- 
ture; but  as  these  may  not  have 
reached  some  of  the  readers  of  the 
Jo0RKAL,  we  here  reproduce  them. 

Memorial  of  the  American  Association 
for  the  Advancement  of  Science,  in  rela- 
tien  to  the  Need  of  Attention  to  our  Fu- 
ture Forest  Supplies. — We  would  earn- 
estly invito  the  attention  of  your 
Honorable  Body,  to  the  great  and  in- 
creasing importance  of  providing  by 
adequate  legislation,  for  the  protec- 
tion of  the  existing  woodlands  of  the 
country  against  needless  waste,  and 
for  the  encouragement  of  measures 
tending  to  the  more  economical  use,  j 
and  the  proper  maintenance  of  our 
Timber  Supply. 

It  is  evident  that  the  consumption 
and  waste  of  the  Forests  of  the  coun- 
try much  exceed  their  restoration  by 
natural  growth,  that  the  native  sup- 
ply of  Timber  of  the  better  qualities 
is  rapidly  becoming  less,  and  that 
the  demand  for  building  purposes, 
manufactures  and  other  uses,  is  rap- 
idly increasing  from  year  to  year. 

This  decreasing  supply,  and  grow- 
ing consumption,  must  unavoidably 
lead  to  serious  inconvenience,  and 
may,  unless    seasonably    prevented, 


occasion  great  public  injury,  by  leav- 
ing the  future  without  adequate  sup- 
plies. 

We  deem  it  an  established  fact, 
that  the  interests  of  Agriculture  are 
promoted  by  the  presence -of  a  due 
proportion  of  woodlands  in  a  country, 
and  that  they  suffer  when  clearings 
are  carried  to  excess.  The  protection 
which  they  afford  appears  to  mitigate, 
in  a  sensible  degree,  the  vicissitudes 
of  climate,  and  to  maintain  the  sup- 
ply of  water  in  springs,  rivulets  and 
wells.  They  shelter  a  country  from 
injurious  winds,  and  may  be  made 
practically  useful  in  preventing  the 
drifting  of  snows  and  sands,  in  pre- 
venting or  diminishing  damages  from 
torrents,  and  in  limiting  unhealthy 
emanations  from  marshes.  Their  in- 
fluence in  connection  with  questions 
of  water-supply  for  cities,  and  the 
maintenance  of  hydraulic  power,  and 
of  navigation  in  rivers  and  canals, 
where  these  may  be  affected  by 
drougths,  deserves  serious  attention. 

But  it  is  especially  to  the  wood- 
lands, as  a  source  for  supplying  ma- 
terials of  first  necessity  to  the  coun- 
try, that  we  would  respectfully  in- 
vite the  attention  of  your  Honorable 
Body ;  and  here  we  would  remark, 
that  a  realizing  sense  of  the  impor- 
tance of  this  subject  has  long  since 
led  the  principal  governments  of 
Europe  to  enact  laws,  and  establish 
i*egulations  for  the  maintenance  of  a 
due  proportion  of  Forests  upon  their 
Public  Domains,  and  upon  the  lands 
belonging  to  Local  Municipalities 
and  Public  Institutions. 

We  are  aware  that  wide  differences 
exist,  in  the  tenure  of  land,  in  the 
United  States,  as  compared  with 
those  of  Europe,  and  that  the  titles 
to  landed  property  are  here  very  gen- 
erally vested  in  their  ownei*s,  with- 
out any  condition  whatever  as  to 
Timber  Culture. 

It  is  also  true  that,  in  most  of  the 
older,  and  in  some  of  the  newer 
Sate!},  there  are  no  lands  whatever, 
adapted  to  this  use.  now  belonging  to 
either  the  State  or  the  Local  Govern- 
ments— the  whole  being  owned  by 
private  citizens,  and  subject  to  no 
conditions,  but  such  as  their  Repre- 
sentatives in  a  Legislative  capacity 
may  establish  for  the  general  welfare. 
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It  is  to  the  Of^ners  of  the  Land, 
that  we  mast  therefore  look  for  the 
adoption  of  measures  tending  to 
avert  the  injuries  in  prospect;  and 
in  furtherance  of  this  end,  we  deem 
it  within  the  province  of  a  State  Leg- 
islature to  encourage  the  enterprise, 
which  may  be  done  in  a  good  degree 
in  the  following  manner : 

1 .  By  a  Law  protecting  'frees  planted 
along  t/ie  Highways ^  and  by  encouraging 
such  plantations  by  deductions  from  High- 
way Taxes.  It  mayj  in  particular  cases, 
be  proper  to  require  such  plantations  to 
be  made  at  the  public  expense^  with  the 
view  of  protecting  roads  from  drifting 
snowSf  or  for  other  local  benefits^  and  in  a 
manner  best  calculated  for  securing  these 
objects. 

2.  By  a  Law  thai  shall  exempt  from 
taxation  the  increased  value  of  land^  from 
the  planting  of  trees,  where  none  were 
growing^for  such  period  as  may  appear 
proper,  or  until  some  profit  may  be  real- 
ized from  the  plantation. 

3.  By  t/ie  appropriation  of  money  to 
Agricultural  and  Horticultural  Societies, 
to  be  applied  as  premiums  for  tree-plant- 
ing, regard  being  had  to  greatest  areas 
planted,  and  the  most  successful  manage- 
ment. Reports  shoull  be  required,  giving 
details  of  the  methods  found  most  effectual 
in  obtaining  these  results. 

4.  By  prizes  for  t/ie  best  Essays  and 
Reports  upon  subjects  of  practical  Forest- 
culture,  to  be  awarded  by  competent 
Judges,  and  those  approved,  to  be  pub- 
lished for  distribution  among  t/iose  who 
would  be  the  most  benefited  by  this  infor- 
mation. 

5.  By .  encouraging  BJducational  Insti- 
tutions within  the  State  to  introduce  a 
course  of  instruction,  having  reference  to 
practical  sylviculture.  This  object  may 
be  promoted  by  the  aid  of  Collections,  and 
by  correctly  labeled  Plantations  of  the 
various  species  6f  Forest  Trees  adapted  to 
the  soil  and  climate.  At  Agricultural 
Colleges,  and  at  higher  Institutions  of 
Learning,  stations  might  be  advantage- 
ously established  under  State  patronage, 
for  experiments  and  observations  in  culti- 
vation and  acclimatization.  The  distribu- 
tion of  seeds  and  plants  affords  a  direct 
and  efficient  aid,  in  i/ie  promotion  of  an 
inlerest  in  this  subject. 

6.  By  laws  tending  to  prevent  Forest- 
fires,   by  imposing  penalties   against  the 
willful  or  careless  setting  of  such  fires,  and 


by  enlarging  and  defining  the  powers  of 
Local  Officers  in  calling  for  assistance, 
and  in  adopting  measures  for  suppressing 
them.  The  waste  from  this  cause,  in  some 
years,  greatly  exceeds  the  amount  of  tim- 
ber used,  and  there  is  no  question  con- 
nected with  forest  supplies,  that  demands 
more  serious  attention.  Our  main  re'd- 
ance  appears  to  depend  upon  vigilant  prt- 
cautions,  enforced  by  adequate  penalties, 
and  sustained  by  a  strong  public  sentir- 
ment. 

7.  Under  favorable  circumstances, 
Model  Plantatiofis  might  be  established 
and  maintained  by  a  State  Government^ 
under  the  care  of  persons  specially  trained 
to  the  profession  of  Forestry.  Their  loca- 
tion shoull  be  chosen  with  a  view  of  afford- 
ing convenient  opportunity  to  those  who 
might  wish  to  learn  approved  methods  of 
management,  by  the  study  of  a  work  worthy 
oj  imitation. 

8.  The  appointment  of  a  Commission  of 
Forestn/  under  State  authority  {analogous 
to  the  Commission  of  Fisheries  in  many  of 
the  States)  might  prove  of  great  serines  in 
promoting  efficient  measures  for  the  ad- 
vancement of  this  interest.  The  Members 
of  such  a  Commission,  who  would  doubt- 
less be  selected  on  account  of  their  influen- 
tial standing,  and  their  known  intelligence 
upoji  this  subject,  would  be  able  to  study 
the  conditions  and  requirements  of  their 
State,  and  devise  means  for  most  effectu- 
ally securing  the  object  in  view. 

In  the  questions  arising  upon  the 
subject,  we  depend  much  upon  the 
intelligence  of  our  fellow  citizens, 
who  are  generally  not  slow  to  appre- 
ciate advantages,  or  to  foresee  a  real 
danger  where  the  indications  are  ap- 
parent. When  this  danger  is  fully 
realized,  we  believe  that  no  time  will 
be  lost  in  seeking  to  apply  the  rem- 
edy. The  measures  we  recommend 
will  tend  to  awaken  an  interest  in  the 
subject,  and  lead  to  an  intelligent  un- 
derstanding of  the  means  for  meetr 
ing  the  dangers  that  may  arise  from 
undue  exhaustion  of  our  forest  sup- 
plies. They  will  diffuse  the  benefits 
gained  by  experience,  for  the  good 
of  all,  and  educate  public  opinion  to 
a  degree  that  will  sustain  more  ener- 
getic measures,  as  their  necessities 
may  be  hereafter  more  fully  known. 

Chairman  of  the  Committee* 
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INDIVIDUAL  EFFORT  IN  PRESERVING  AND  PROP- 

AGATING  OUR  TREES  * 

Bt  Dr.  REGINALD  A.  D.  KING,  Gomptok,  Protincb  or  Qubbec. 

**  Arbores  serit  dlllgrens  agricola,  quarum  asplclet  nunquam  ipse  baccam."— CxcBfto. 
[The  diligent  husbandman  plants  trees,  of  which  he  will  never  see  the  fruit.] 

IF  it  18  prudent,  not  to  say  a  duty,  of  governments  and  other 
lessors  of  large  tract  of  wooded  land  to  make  some  effort 
in  providing  against  the  undue  waste  of  our  timber  supply,  as 
also  in  providing  for  its  reproduction,  it  must  also  be  wise  and 
advisable  that  the  owViers  of  farms  containing  a  considerable 
aniouut  of  our  most  valuable  kinds  of  timber,  should  also  be 
induced  to  consider  well  the  advisability  of  making  some  sys- 
tematic  and  continued  effort,  tending  not  only  to  preserve  or 
protect  what  they  have  already,  but  also  to  propagate  what  they 
may  find  it  absolutely  necessary  to  use  for  commercial  or 
domestic  purposes. 

Leaving  then  the  broader  view  concerning  the  need  of 
something  being  done  to  conserve  our  trees  in  a  general  way, 
I  will  give  expression  to  a  few  thoughts  about  individual 
effort,  confining  myself  to  what  I  believe  to  be  practical. 

A  large  and  important  part  of  this  province  is  divided  into 
farms  or  lots,  comprising  seperate  holdings.  Many  of  these 
contain  but  a  limited  amount  of  wood  land ;  others  too  much 
for  the  general  purposes  of  agriculture.     The  farmer  possess- 

*  Presented  at  the  American  Forestry  Congress  at  Montreal,  in  August  last. 
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ing  a  new  lot  looks  upon  every  tree  as  an  enemy  and  seeks  to 
destroy  it  in  order  to  give  himself  space  for  tilling  the  soil. 
"Arbores  magnse  diu  crescunt  una  hora  extirpantur."*    To 
this  man  it  is  needless  and  would  be  useless  to  speak  now; 
further  than  to  stiggest  how  he  may  make  the  most  out  of 
what  he  is  obliged  to  dispose  of.     But  to  the  possessor  or  lessee 
of  the  older  or  cultivated  lots — having  a  part,  sufficiently  large 
for  general  and  profitable  farming  purposes  already  cleared  of 
its  native  producis — some  suggestions  may  be  made  having 
in  view  the  purpose  of  economizing  what  he  has,  as  well  as 
the  renewal  of  what  he  uses  yearly  for  domestic  purposes. 
How  then  is  he  to  economize,  and  how  propagate? 
What  can  he  profitably  propagate,  and  where? 
First.  How  economize? — I  would  suggest  that  he  should 
visit  his  wood  land  at  some  leisure  time  during  the  decline 
of  summer,  and  before  the  "  leaf-fall,"  and  that   he  should 
systematically  calculate  how  much  material  for  house-warm- 
ing  he   may  be   able   to  collect  from  the  fallen  wood.    He 
should  examine  the  trees  as  thoroughly  as  possible,  marking 
those  that  he  finds  dead  or  dying,   in  order  that  when  he 
seeks  his  supply  of  wood,  during  the  winter,  he  may  be  able 
to  cull  out  these  without  danger  of  sacrificing  a  vigorous  and 
growing  tree. 

Failing  vitality  in  hard-wood  trees,  either  from  age  or  want 
of  nutrition  is  evidenced  as  a  rule,  in  the  first  stage  by  the 
dying  of  some  of  the  uppermost  aud  central  branches  or  by 
the  splitting  away  and  falling  off  of  a  branch  of  considerable 
size,  showing  symptoms  of  central  decay  in  the  trunk. 

This  tree  may  be  marked  as  one  not  likely  to  live  long, 
and  may,  just  before  or  at  the  cessation  of  growth,  be  used 
for  manufacturing  purposes.  Later  on,  if  the  progress  to- 
wards decay  has  advanced  much,  it  is  useful  only  for  fire- 
wood. The  same  signs  may  most  frequently  be  the  guide 
relative  to  the  soft-wood  trees.  These,  then,  should  be  the 
first  sacrificed  to  the  ax,  always  after  the  supply  of  fallen 
and  entirely  dead  wood  has  been  exhausted.  The  decaying, 
the  dead,  the  dying,  but  never  the  living,  when  it  may  be 
avoided,  should  be  cut  down. 

*  [Trees  grow  for  a  long  time;  they  may  be  destroyed  in  an  hour.] 
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•  It  is  understood,  of  course,  that  I  do  not  presuppose  the 
owner  being  in  a  position  to  oblige  him  for  present  needs, 
to  sell  any  lumber. 

Care  should  be  taken  while  felling  or  gathering  the  yearly 
supply  for  the  house,  consumption,  or  for  that  required  for 
the  fires  in  the  sugar  orchard  or  for  any  other  purpose,  that 
the  young  and  promising  trees  may  not  be  injured,  and  that 
what  is  needed  for  making  farming  tools  or  vehicles  should 
first  be  sought  out  of  the  fire-wood  supply,  and  that  a  young 
and  vigorous  tree  should  not  be  slaughtered  because  it  comes 
handy. 

When  gaps  occur  young  trees  should  be  planted  so  that . 
all  the  ground  may  be  producing. 

Roadways  should  be  made  with  care  by  accepting  circuit- 
ous routes  rather  than  by  injuring  or  destroying  the  young 
and  living  trees. 

The  lower  branches  of  large  and  healthy  trees  may  be  cut 
oft*  and  used  for  fire-wood  with  advantage  to  the  general 
development  of  the  tree;  and  in  the  sugar  orchard  this  will 
facilitate  the  movements  of  the  sugar  makers. 

Secondly.  How  to  Propagate  ? — This  may  be  done  by  seed- 
sowing,  but  that  being  slow,  and  as  we  are  not  yet  so  far 
reduced  in  supply  as  to  require  it,  I  will  only  speak  of  practi* 
cal  planting. 

To  be  successful  certain  trees  must  be  planted  in  appro- 
priate soil,  and  at  a  proper  time,  both  us  to  the  growth  of 
the  tree  and  as  to  the  season.  The  planting  should  be  done 
with  trees,  not  too  large,  but  of  thrifty  foliage  having  a  clean 
unwounded  trunk,  and  these  should  be  removed  with  all  the 
care  that  common  sense  will  naturally  dictate  ;  the  small  and 
remote  rootlets  being  preserved  as  much  as  possible.  The 
soil  into  which  the  tree  is  placed  for  its  second  living  should 
be  as  near  as  possible  like  the  constituents  of  the  soil  from 
which  it  was  taken. 

It  should  be  placed  firmly  in  the  ground,  care  being  taken 
to  exclude  air,  and  protected  from  accidental  displacement 
by  the  wind,  by  cattle,  or  by  other  agents. 
*    The  removal  and  planting  should  be  done  on  the  same  day 
and  within  the  hour  if  possible,  places  being  previously  pre- 


244  The  American  Journal  of  Forestry. 

pared  for  their  reception,  and  no  tree  should  be  taken  up  ex- 
cept those  needed  for  the  prepared  sites. 

The  transplatjting  should  be  done  as  soon  as  the  frost  has 
left  the  ground,  and  this  is  ascertained  in  preparing  the  holes. 
As  Ihe  earlier  planting  is  the  most  successful  it  would  be  wise 
to  uncover  the  turf  or  upper  surface  of  the  ground  before 
being  certain  that  the  deeper  soil  is  thawed  out,  where  the 
planting  is  to  be  done,  and  so  facilitate  the  warming  of  the 
ground. 

During  about  one  week  trees  may  be  transplanted  with 
success,  but  this  time  varies  as  to  date,  being  influenced  by 
the  character  of  the  preceding  winter  and  the  existing  spring. 

If  possible  the  soil  should  be  plowed  or  dug  the  fall  before, 
so  that  the  turf  may  rot  and  the  earth  become  disintegrated 
by  the  winter's  frost,  and  that  the  little  rootlets  may  have  a 
better  chance  to  procure  their  first  meal  in  their  new  home, 
and  these  little  rootlets  are  the  life  of  the  tree. 

Thirdly.  What  to  plant  and  where? — Practically  speaking, 
the  most  profitable  trees  to  plant  in  this  province,  particularly, 
are  the  Maple  and  Elm  among  the  hard  woods,  and  the  Cedar 
and  Spruce  among  the  soft;  but  one  may  add  to  these  Brown 
Ash,  White  Ash,  White  Birch,  Basswood  and  Lignum  Vitse. 
For  some  localities.  White  Pine,  though  not  generally  useful, 
will  grow  and  become  sufliciently  large  to  be  valuable. 

Butternut  and  Wild  Cherry  grow  rapidly,  and  the  wood  is 
valuable  for  manufacturing  purposes,  as  well  as  for  house 
ornamentation. 

If,  now,  we  assume  that  the  farmer  has  supplied  all  vacan- 
cies in  his  woodland  with  young  trees,  where,  then,  is  he  to 
plant? 

I  would  suggest  that  he  should  first  make  a  careful  survey 
of  his  cleared  property  for  the  purpose  of  ascertaining  what 
he  may  be  able  to  do  in  the  open  outlying  fields,  and  also 
what  he  may  do  about  his  buildings,  orchard  and  grounds, 
and  also  by  the  highway,  in  practically  carrying  out  what  may 
become  plessing  and  profitable  to  himself  as  well  as  orna- 
mental. 

In  the  outlying  fields  he  may  find  spots  of  broken  land,' 
possibly  made  up  of  loose  shale  and  but  lightly  covered  with 
soil,  bearing  little  grass  for  pasturage,  and  which  can  not 
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easily  be  cultivated  by  regular  plowing.  This  is  the  soil  upon 
which  the  Rock  Maple  will  flourish,  if  the  ledge  or  rock  be 
loose  enough  to  allow  the  roots  to  push  their  way  through 
the  intervening  soil.  I  see  every  day  while  traveling  over 
the  country,  patches  of  land,  varying  from  one-half  to  three 
aci*es  in  extent,  yielding  little  or  nothing  but  perhaps  a  few 
meals  for  sheep.  Groves  of  Maple  might  be  planted  here. 
Of  course  a  little  more  care  and  work  in  putting  them  in 
would  be  needed,  as  the  soil  and  loose  rock  would  require  to 
be  moved  freely  in  ordeh  to  give  them  a  start,  but  once  having 
taken  root,  they  would  grow  thriftily. 

He  may  have  a  patch  of  moist  land  perhaps  in  a  pasture, 
and  this  soil,  which  can  not  be  tilled  without  expensive  drain- 
age, may  be  made  to  yield  Cedar  and  Ash.  Or  he  may  have 
a  blufl:'  or  high  ridge  of  land,  yielding  nothing  but  profitless 
bushes.  These  should  be  cleared  away  and  rooted  up,  and,  if 
not  interfering  with  his  movements  about  his  cultivated  fields. 
Cherry  and  Butternut  should  be  planted  at  regular  intervals, 
and  at  a  proper  distance  from  cultivated  soil,  and  sprouting 
and  useless  bushes  should  be  kept  cut  away. 

About  his  buildings  and  grounds.  If  the  soil  be  suitable, 
I  would  suggest  that  he  should  omit  no  possible  endeavor,  and 
should  consider  it  an  imperative  duty,  to  try  and  procure  a 
growth  of  Maples  tastefully  arranged,  and  not  too  close  to 
the  buildings. 

On  the  north,  west  and  northeast  side  of  his  orchard, 
Maple  and  Elm,  alternately,  with  an  inner  row  of  Fir  and 
Pine  would  protect  his  fruit  trees,  be  ornaihental,  and  event- 
ually profitable. 

Along  the  roadside,  the  majestic  and  graceful  Elm  can  not 
be  superseded. 

In  some  townships  where  a  generous  width  is  allowed  for 
the'* Queen's  highway,"  a  row  of  Elm  on  the  farm  side  or 
next  the  road-fence,  and  a  row  of  Hock  Maple  on  the  inside, 
each  tree  covering  the  space  between  the  Elms,  would,  while 
growing  and  maturing,  form  a  pleasant,  shady  avenue,  and 
yield  the  most  profit  ultimately.  If  any  fail,  others  should 
be  planted  in  the  following  year.  The  dying  among  the  more 
mature  should  be  made  use  of  and  replaced  by  others. 
Every  farmer  and  every  owner  of  land,  it  matters  not  how 
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much  or  how  little,  may  by  the  expenditure  of  a  little  labor 
each  year,  backed  by  common  sense  and  resolution,  not  only 
help  to  provide  for  the  needs  of  the  future,  but  materially  en- 
hance the  value  of  his  property  during  his  own  lifetime. 

If  the  farmer  will  but  think  the  matter  out  for  himself,  he 
must  see  that  it  is  not  likely  to  be  altogether  a  profitless  un- 
dertaking for  him  to  give,  say,  three  days  or  better  a  week  to 
this  object  every  year,  as  he  is  steadily  increasing  the  intrinsic 
and  extrinsic  value  of  his  property,  while  he  is,  in  any  case, 
performing  a  duty  in  the  proper  use  of  the  "  talent  intrusted" 
to  him,  and  ought  to  be  stimulated  by  the  remembrance  that, 
while  he  is  doing  something  for  (perhaps)  others,  he  himself 
id  now  reaping  what  others  did  for  him  in  many  ways. 


THE  PLANTING  OP  WIND-BREAKS  ALONG  RAIL- 

R0AD8. 

By  Leonabd  B.  Hodges,  of  St.  Paul,  Minn. 

[The  Hon.  L.  B.  Hodges,  in  an  article  entitled  "Live  Fences  vertut 
Boards,"  published  in  the  Pioneer  Press,  of  St.  Paul  and  Minneapolis, 
Jan.  2, 1883,  presents  his  observations  and  experience  in  the  planting 
of  wind-breaks  along  railroads,  which  we  deem  well  worthy  of  a  place 
in  this  Journal.  After  noticing  that  board  fences  can  not  be  built 
in  a  substantial  manner  for  less  tl)an  $800  a  mile,  and  that,  when 
eight  feet  high,  they  get  buried  before  the  winter  is  over,  besides 
their  liability  to  be  stolen  and  constant  tendency  to  decay,  he  says:] 

''  'TnWO  parallel  belts  of  young  forest  trees  planted  on  the 
A  northerly  side  of  the  track,  and  one  such  belt  on  the 
soutlierly  side,  will,  by  good  care  and  thorough  cultivation, 
make  a  storm-fence  which  in  a  few  years  will  prove  far  more 
efficient  and  serviceable  in  arresting  and  holding  snow  back 
from  the  track  than  any  board  fences  yet  invented,  and  when 
the  board  fence  has  become  weak  and  more  and  more  worth- 
less, the  live  fences  or  wind-breaks  are  yearly  growing  more 
eflfective  and  more  serviceable,  and,  instead  of  "  evaporat- 
ing," as  the  board  fences  do,  they  stay.  If  one  of  the  boys 
occasionally  "  evaporates  "  a  piece  of  this  sort  of  fence  for  a 
fish-pole,  nature  sends  up  a  dozen  new  ones  the  next  seasou 
to  repair  the  damage.  Just  so,  if  they  are  broken  down  by 
snow-banks  during  their  infancy,  nature  is  ever  ready  and 
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kind  in  their  restoration.    Not  so  with  the  piece  of  board 
fence — ^like  a   moment's  time,  once  gone   its   gone  forever, 
whether  evaporated  into   thin  air  through  the  stovepipe  or 
used  in   "shimming"  up  the  track.     The  method    of  con- 
struction  is   not  difficult  or  complicated  in  the  building  of 
live  fences.     The  first  6tej»  is  to  prepare  the  soil  for  planting, 
which  we  do  by  first  breaking  the  sod   about   three  inches 
deep  along  where  the  belts  of  trees  are  to  stand,  and  of  a 
width  sufficient  for  the  rows  of  trees  used  in  making  up  the 
belt  or  wind-break.     Next,  and  after  tire  sod  has  sufficiently 
rotted,  repeated  and  deeper  plovvings  are  made,  bringing  up 
several  inches  of  new  sod  at  each  subsequent  plowing;  then 
repeated  harrowings  until  the  soil  is  thoroughly  pulverized. 
In  Bome  prairie  soils  the  ground  can  be  thoroughly  prepared 
so  as  to  admit  of  successful  planting  the  first  year.    In  other 
more  intractable  soils,  two  years  may  be  necessary  to  bring 
it  to  the  proper  condition.     As  to  varieties  of  timber,   we 
need  sometliing  hardy,  quick-growing,  pliable,  adapting  itself 
to  all  conditions,  and  cheaply  and  easily  pt*opagated.    White 
Willow  fills  the  requirements  probably  more  complete!}''  than 
any  other  variety  yet  tested.    It    is   propagated   from   cut- 
tings, and  when    properly  handled  they  are    nearly  as  sure 
to  grow  as  potatoes.     They  need  very  thorough  cultivation 
until  the  trees  have  grown  so  as  to  prevent  the  passage  of 
the  horse  and  cultivator  between  the  rows,  when  they  will 
have  so  developed  as  to  prevent  the  growth  of  weeds  and 
grass  among  the  trees,  after  which  a  couple  of  strips  or  a 
sufficiently  wide  margin  of  freshly  plowed  ground  next  the 
trees  for  prevention  against  prairie  fires  must  be  attended  to 
every  fall.    The  White  Willow  on  ordinary  good  prairie  will, 
with  good  cultivation,  grow  to  an  average  height  of  twelve 
feet  in  four  years  from  time  of  planting  the  cutMngs.     In  un- 
usually rich  moist  ground,  the  growth  is  much  greater,  as  is 
sometimes  seen  at  the  ends  of  the  cuts  near  the  sloughs,  while 
on  the  summit  of  the  hill  through  which  the  cut  is  made,  the 
ground  being  less  rich  and  moist,  the  growth  is  necessarily 
much  slower.     In  such  places  the  Cottonwood  is  a  good  tree, 
and  so  is  the  Box-Elder,  to  mix  in  among  the  Willgws  in  the 
construction  of  the  live  fence,  because  these  varieties  more 
rapidly  adapt  themselves  to  the   varying  conditions.     The 
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Greeu  Aah  can  also  be  used,  and  in  localities  where  alkaline 
salts  prevail  to  an  extent  that  would  greatly  discourage  the 
growth  of  the  former  varieties,  the  Ash  will  make  a  laxuriant 
growth.  From  this  period,  these  belts-of  forest  trees  soon  be- 
come the  only  reliable  and  thoroughly  efficient  storm-feuces 
yet  constructed,  and  their  value  is  greatly  enhanced  by  time, 
which,  instead  of  gradually  destroying  them,  as  is  the  case 
with  the  board  fence,  simply  adds  to  their  height,  capacity 
and  strength,  increasing  year  by  year  far  beyond  the  lifetime 
of  the  planter.  As  a  mechanical  contrivance  for  arresting 
and  depositing  the  snow  before  it  reaches  the  track,  it  has  no 
equal.  It  holds  full  to  the  top,  and  the  higher  the  tops  get 
from  the  ground  the  greater  the  capacity;  the  space  in  and 
between  the  live  fence  being  the  reservoir  in  which  the  snow- 
drifts ibrm.  In  the  right  of  way  there  should  be  fifty  feet 
each  side  of  the  track  absolutely  free  from  all  obstructions, 
and  no  live  fence  should  be  that  near  the  track  if  a  greater 
width  of  right-of-way  will  permit.  On  the  St.  Paul,  Minne- 
apolis &  Manitoba  railway,  where  this  sort  of  storm-fence  is 
proving  its  effioiency,  the  right-of-way  is  150  feet — seventy- 
five  feet  each  side  the  center  of  the  track.  The  line  fence  or 
wind-break  occupies  a  strip  of  ground  inside  of  and  adjoin- 
ing the  outside  line  of  right-of-way,  only  allowing  a  strip 
twenty-five  feet  wide  on  which  to  grow  the  live  storm-fence. 
I  was  apprehensive  at  the  time  of  planting  that  this  would  crowd 
the  drifts  up  too  close  to  the  track,  with  danger  of  completely 
burying  it.  In  the  month  of  March,  1881,  the  space  in  and 
between  the  live  fence  and  the  track  was  pretty  well  filled  up 
as  high  as  the  tree-tops.  Another  heavy  snow-storm,  with 
strong  winds,  would  have  filled  in  and  extended  the  heavy 
drifts  across  the  track.  But  fortunately  it  did  not  come,  and 
the  increased  height  of  the  wind-break  by  two  seasons' 
growth,  has  so  increased  its  capacity  in  this  direction  that  the 
danger  is  greatly  lessened,  if  not  wholly  obviated.  The  ex- 
perience thus  gained  on  the  Manitoba  road,  has  very  conclu- 
sively demonstrated  the  necessity  of  acquiring  additional 
widths  to  right-of-way  limits,  where  such  limits,  as  in  many 
instances,  fall  short  of  150  feet.  On  100  feet  of  right-of-way 
limits  it  would  prove  a  dangerous  experiment  to  rear  live 
fences  inside  of  such  limits.    Sufiicient  additional  widths  must 
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first  be  secured,  either  by  purchase  or  condemnation.  Refer- 
ring again  to  the  planting  on  the  Manitoba  road,  the  experi- 
ence had  on  this  road  in  the  winter  of  1881  is  conclusive. 
Where  the  cuts  had  been  planted  with  White-Willow  cut- 
tings and  Cottonwood,  and  had  escaped  the  ravages  of- tire 
and  other  destroying  agencies,  they  protected  the  cuts  very 
efficiently.  In  illustration,  let  us  compare  two  separate 
sections  of  road — the  one  partially  protected  by  belts  of 
young  trees,  and  the  other  not  so  protected.  In  the  first  in- 
stance, what  is  known  as  the  Kandiyohi  section,  some  six 
miles  in  length,  numbering  some  thirty  cuts,  many  of  them 
decidedly  bad  ones,  was  kept  open  for  the  regular  passage  of 
trains  every  day  during  the  entire  winter  of  1880  and  '81  by 
the  regular  section  crew — a  very  small  one,  consisting  of  the 
foreman  (Peter  Nelson)  and  three  men — no  train  even  stick- 
ing but  once,  and  then  not  necessarily,  but  because  the  en- 
gineer allowed  his  steam  to  get  too  low.  I  have  this  state- 
ment from  Mr.  Nelson,  who  has  since  been  promoted  to  the 
position  of  roadmaster  on  the  Brown's  Valley  branch  of  the 
Manitoba  road.  During  the  same  season,  at  the  same  time, 
the  Brown's  Valley  line,  running  in  the  same  direction, 
through  the  same  sort  of  open  prairie  region — conditions  ex- 
actly similar,  o!ily  not  so  protected — was  so  completely  block- 
aded as  to  prevent  the  passage  of  a  locomotive  over  its  track 
for  weeks  at  a  time ;  one  blockade,  if  I  remember  correctly, 
lasting  over  a  month,  the  constant  efforts  of  the  railway 
company  with  200  men  shoveling  snow  and  with  powerful 
engines  "bucking"  snow  to  the  contrary  notwithstanding. 
I  took  solid  comfort  that  winter  in  occasionally  passing  over 
the  line  to  see  for  myself  how  the  thing  worked.  My  obser- 
vations tally  with  conductors,  trainmen  and  others  whose  oc- 
cupations called  them  frequently  over  the  line,  to-wit: — that 
in  the  big  cuts  where  formerly  serious  trouble  was  sure  to  be 
had,  those  portions  of  the  road  so  planted  were  least  ob- 
structed, and  that  on  level  ground,  or  in  cuts  so  very  shallow 
as  to  be  scarcely  noticed,  was  where  the  trouble  began.  On 
level  ground,  as  soon  as  the  snow  had  fallen  so  as  to  bring  it 
on  a  level  with  the  track,  trouble  immediately  followed.  The 
next  storm  buried  up  the  track.  The  passage  of  the  snow- 
plow  made   a  long,  shallow,  continuous  cut,  increasing  in 
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depth  with  each  subsequent  passage  of  the  snow-plow,  till  in 
some  instances  cuts  were  thus  fornaed  on  level  ground  up  to 
the  car  windows.  It  is  due  to  the  cause  of  Forestry  to  ad- 
vert to  the  melancholy  fact  that  the  work  of  tree-planting  on 
this  road  was  abandoned  by  the  immediat^e  successors  of  the 
old  St.  Paul  &  Pacific,  under  whose  management  the  work 
was  inaugurated,  and  just  as  the  young  trees  stood  in  great- 
est need  of  care  and  good  cultivation.  Prairie  fires  swept 
through  them;  grass  and  weeds  choked  them  out,  and  hun- 
dreds of  thousands  were  transplanted,  and  now  adorn  and  en- 
hance the  value  of  many'  an  attractive  prairie  farm.  In 
wrecking  the  road,  the  trees  were  as  badly  left  as  were  the 
stupid,  thick-headed  Dutch  bondholders.  It  is  due  to  the 
present  management  of  the  road  to  say  that  they  recognise 
the  value  of  tree-planting  in  the  manner  indicated — ^that  they 
are  trying  to  protect  what  trees  yet  remain,  and  during  the 
past  seuson,  have  planted  the  cuts  on  the  Brown's  Valley 
branch  with  Willow  cuttings  and  young  trees  and  tree  seed 
in  the  manner  heretofore  set  forth. 

.The  Northern  Pacific  railroad,  under  its  present  compre- 
hensive management,  has  undertaken  the  work  in  a  manner 
commensurate  with  its  importance.  It  is  the  only  railroad  I 
am  at  all  familiar  with,  which  has  sufficient  width  of  right- 
of-way  to  enable  it  to  rear  hedges  and  wind-breaks  advan- 
tageously. Instead  of  being  limited  to  100,  or  at  most  150 
feet  in  width,  its  right-of-way  is  400  feet  wide,  being  200  feet 
each  side  of  the  center  of  the  track,  which  leaves  a  margin 
each  side  of  the  track  roomy  enough  to  store  away  all  the 
snow  drifts  that  are  liable  to  accumulate.  The  method  adopted 
on  this  road  is  similar  to  that  described  on  the  Manitoba  rail- 
way, but  on  a  much  larger  scale.  The  breaking  and  much 
of  the  subsequent  deep  plowing  has  been  done  across  the 
country  between  Fargo  and  Bismarck,  known  as  the  Dakota 
division.  Some  considerable  planting  has  also  been  done  on 
this  division.  Ground  has  been  broken  and  is  in  preparation 
for  the  growing  of  two  parallel  belts  of  forest  timber  on  the 
northerly  side  of  nearly  every  cut  between  Fargo  and  Bis- 
marck, and  also  for  one  such  timber  belt  on  the  south  side  of 
each  cut.  On  the  north  side,  the  outer  timber  belt  is  placed 
just  within  and  adjoining  the  north  bounds  of  right-of-way. 
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200  feet  from  center  of  track.     On  the  Barae  side,  about  half- 
way between  the  outer  timber  belt  and  the  railroad  track,  is 
placed  the  second  timber  belt,  both  belts  being  parallel  with 
each  other  and  with  the  road,  and  extending  each  way  be* 
yond  the  ends  of  the  cut  far   enough  to  cond^ict  the  snow 
across  the  dump,  instead  of  into  the  mouth  of  the  cut,  as 
many  storm-fences  now  do.     On  the  south  side  of  the  track, 
one  timber  belt  is  being  constructed  about  100  feet  from  and 
parallel  with  the  road.     It  is  the  intention  of  the  Northern 
Pacific  railroad  company  to  extend  this  system  of  the  tree 
culture  until  every  prairie  cut  on  its  entire  line,  is  thereby 
fully  protected  from  snow  blockades.     Next  spring  all  the 
ground  that  is  found  fit  to  plant  will  be  planted,  and  the 
breaking  of  all  the  cuts  on  the  Missouri  division,  between 
Mandan  and  the  Yellowstone,  will  be  promptly  done,  and  also 
such  further  deep  plowing  of  this  ground  as  may  be  deemed 
necessary,  preparatory  to  planting  it  another  year.     What  lit- 
tle there  is  to  do  in  this  line  of  work  on  the  Minnesota  di- 
vision, will  be  commenced  this  spring,  and  put  through  with 
all  possible  dispatch.     Some  little  tree  planting  was  done  last 
May  in  places  along  the  road  within  the  right-of-way,  where 
the  ground  had  previously  been  broken  and  cropped  by  farm- 
ers who  had  invaded  the  right-of-way ;  in  all  some  500,000 
trees  on  about  100  acres.     The  greater  part  of  this  planting 
was  done  on  the  Missouri  slope,  and  so  far  has  been  success- 
ful, the  young  trees,  cuttings  and  tree  seeds  having  made  a 
vigorous  and  healthy  growth,  pushing  their  main  tap  roots 
from  three  to  four  feet  down  into  the  subsoil,  with  lateral  roots 
of  proportionate  length.    They  kept  up  a  later  growth  than 
was  really  prudent,  but  finally  ripened  ofi*,  and  went  into  the 
winter  in  good  condition.     I  do  not  anticipate  any  trouble 
from  winter-killing,  and  expect  them  to  make  a  much  better 
growth  during  the  coming  season.    As  this  region  has  been 
so  misrepresented  as  to  its  agricultural  capacities,  and  has  re- 
peatedly been  pronounced  by  high  scientific  and  military  au- 
thority as  an  arid  waste,  unfit  for  settlement  and  cultivation, 
I  deem  it  proper  to  observe  that  I  saw  the  heaviest  crops  of 
wheat,  barley,  oats,  peas  and  roots  that  I  have  ever  seen  any- 
where for  many  years,  that  grew  in  various  localities  on  the 
3lis6oari  slope,  chiefly  in  Bidder  and  Burleigh  counties,  dur- 
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ing  the  past  season.  I  was  through  the  same  region  during 
the  season  of  1880,  and  found  their  crops  universally  first-rate. 
Having  pioneered  it  during  nearly  forty  years,  and  seen  the 
country  all  grow  up  from  Chicago  northwest  to  Bismarck  and 
beyond,!  am  free  to  maintain  that  a  very  large  portion  of  this 
so-called  arid  region  is  as  fertile  and  as  likely  to  produce  re- 
munerative crops  as  any  portion  of  the  great  Northwest.  I 
remember  when  Minnesota  was  an  uncultivated  wilderness, 
with  not  as  good  an  agricultural  reputation  as  this  treeless 
and  so-called  arid  Territory,  and  was  considered  by  very  well 
informed  people  as  valuable  only  for  hunting  and  trapping. 
We  have  occasionally  the  same  hot,  blasting  winds  we  hear 
so  much  about  as  prevailing  in  Western  Dakota.  They  in- 
flict the  same  damage  in  Minnesota  that  they  do  in  Dakota, 
and  their  withering  eft'ects  can  be  palliate<l  to  a  considerable 
degree  by  tree  planting.  There  exists  no  physical  cause  to 
prevent  the  rearing  of  broad  timber  belts  around  every  farm 
in  the  treeless  region  of  Minnesota,  Dakota,  Manitoba  and 
the  great  open  prairie  region  to  the  northwest,  which  now  af- 
fords free  and  unmolested  passage  to  these  polar  waves  so 
hostile  to  physical  comfort  and  so  destructive  to  the  more 
tender  forms  of  arboreal  growth.  General  and  extensive  for- 
est tree  planting — giving  long  lines  of  shelter-belts  the  prefer- 
ence over  small  isolated  and  scattered  groves — will  ameliorate 
climatic  conditions  in  modifying  those  southwestern  midsum- 
mer red-hot  winds  that  blast  the  farmer's  fairest  prospects 
just  when  his  harvest  seems  within  easy  reach,  and  which 
bake  the  surface  of  the  parched  earth  so  as  to  render  it  nearly 
waterproof,  thus  neutralizing  to  a  great  extent  the  copious 
rainfalls  which  frequently  follow.  The  blizzards  of  mid- 
winter, which  can  not  be  wholly  prevented,  can  yet  be  so  ob- 
structed and  broken  by  wind-breaks  of  timber-belts  and  groves 
of  forest  timber,  as  to  reduce  their  maximum  momentum  and 
practically  prevent  their  disastrous  results. 

As  to  the  direct  eftects  of  tree  planting  on  rainfall,  1  am 
not  prepared  to  take  a  positive  stand.  I  have,  for  many  years, 
noticed  the  effects  of  cultivation  which  makes  the  earth  a  res- 
ervoir for  holding  the  rainfall,  instead  of  a  roof  for  conduct- 
ing it  away,  as  any  prairie  is  to  a  great  extent  in  an  unculti- 
vated region.     I  have  also    noticed  that  the  depth  of  this 
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reservoir  increased,  and  it^  capacity  greatly  enlarged  when 
Bhelter-bclts  and  groves  have  been  grown.  There  is  no  sub- 
soiler  that  compares  in  efficiency  with  a  grove  or  belt  of  for- 
est timber.  The  roots  loosen  up  the  soil  to  a  great  depth, 
thus  holding  the  rainfall.  The  foliage  shades  the  earth  from 
the  influence  of  wind  and  sun.  Evaporation  is  retarded.  It 
seems  reasonable  to  suppose  that  the  moisture  which  arises 
from  these  reservoirs,  as  it  reaches  cooler  currents  of  air,  is 
condensed  into  rain,  and  precipitated  and  again  absorbed  by 
the  cultivated  soil ;  and  why  this  process  can  not  be  repeated 
occasionally,  and  as  greater  areas  are  thus  converted  into  res- 
ervoirs instead  of  nearly  waterproof  sheds,  who  can  tell  ?  Is 
it  not  reasonable  to  suppose,  as  this  process  is  gradually  ex* 
tended  over  the  arid  and  treeless  region,  that  in  the  same  pro- 
portion will  aridity  decrease  and  rainfall  become  more  abund- 
ant? This  idea  has  been  crowded  into  my  head  as  the  result 
of  a  long  series  of  observations.  I  don't  know  whether  it  is 
correct  or  not.  I  think  it  worth  considering.  I  am  endeavor- 
ing to  demonstrate  it.  Until  it  is  demonstrated,!  can  not  ask 
any  one  to  believe  it. 

You  ask  as  to  the  difficulties  to  be  overcome.  The  chief 
difficulty  is  the  apathy  of  those  most  concerned.  Nature  in- 
terposes no  such  obstacles  as  the  indiflereuce  of  the  men  who 
have  the  power  to  promote  this  work.  There  are  certain 
things  to  do,  and  to  know  how  to  do  well,  that  the  mass  of 
people  who  occupy  and  are  yet  to  occupy  our  great  prairie  re- 
gions know  little  about.  They  come  from  all  quarters  of  the 
globe,  many  of  them  wholly  destitute  of  the  necessary  quali- 
fications to  enable  them  to  remove  the  difficulties  of  the  situa- 
tion. Every  thing  is  new  to  most  of  them.  The  emigration 
from  our  Western  States  is  the  leaven  that  lightens  the  great 
mass;  and  I  am  sorry  to  say  the  bulk  of  that  emigration 
knows  more  about  exterminating  forests  than  growing  them. 
Now  the  first  difficulty  to  be  overcome  is  in  awakening  public 
sentiment  to  the  positive  necessity  of  doing  something  in  this 
direction.  The  people  who  do  this  work  must  be  aroused, 
stimulated,  encouraged  and  educated  to  do  it  well,  and  with 
the  least  possible  delay,  and  consequently  with  the  least  pos- 
sible cost  of  time  and  money..  This  great  difficulty  once  over- 
come, all  other  difficulties  vanish.     Speaking  in  behalf  of  the 
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people  of  the  prairies,  we  ask  the  co-operation  of  the  Pioneer 
Press  in  creating  such  a  well-defined,  enlightened  public  senti- 
ment as  will  compel  the  recognition  of  this  branch  of  popular 
education  by  our  State  legislature  to  an  extent  that  will  make 
some  adequate  provision  for  its  promotion.  Here  is  a  chance 
for  the  representatives  of  the  prairie  region  to  earn  their  per 
diem  and  confer  such  permanent  ©ood  on  their  constituencies 
as  will  make  their  names  household  words,  respected  and 
honored  for  all  time.  If  this  hint  is  not  sufficient,  the  fable 
of  the  boy  up  the  apple  tree  may  become  applicable." 


SKETCH  OF  THE  DEVELOPMENT  OF  THE  FOREST 

POLICIES  IN  GERMANY. 

By  BEKNAUB  E.  FERNOW,  of  Slatington,  Pkn-nstlvaxia. 

(Continued  from  page  200.) 

AS  reasons  for  the  better  qualification  of  the  government 
to  manage  forests  were  adduced : 

1.  That  sufficient  means  were  at  the  disposal  of  the  govern- 
ment as  well  in  capital  as  in  the  staff  of  its  officials;  the  or- 
ganization of  the  government  administration  would  facilitate 
and  insure  control,  protection  against  theft,  regulation  of 
larger  areas  according  to  demand,  equalization  of  supply  and 
demand.  The  appropriate  time  of  rotation  is  more  in  concert 
with  the  tendency  and  essence  of  government  administration, 
since  the  life  of  the  state  and  its  interests  out-last  all  and  any 
rotation. 

2.  Not  the  higher  financial  effect,  but  the  production 
of  the  greatest  possible  raw  material  should  be  the  aim  of 
state  husbandry.  Any  financial  losses  which  the  government 
might  sustain  in  the  administration  of  the  forests  were  only 
apparently  losses,  since  the  expenditures  for  administration  and 
management  returned  to  the  people  in  the  form  of  salaries 
and  w^es;  the  loss  of  interest  on  the  capital  invested  would 
be  sufficiently  counterbalanced  by  the  flourishing  of  the  wood- 
using  manufactures,  whose  incident  enlargement  and  pros- 
perity would  increase  their  tax-paying  faculty. 

3.  The  state,  by  managing  the  forests  alonej  was  enabled  to 
accomplish  other  duties  assigned  to  it,  to  wit :  the  regulation 
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of  prices,  to  prevent  the  occurrence  of  scarcity,  to  provide  tire- 
wood  for  the  poor,  to  make  work  for  those  out  of  employ,  to 
make  its  manufactures  independent  from  foreign  supply, 
which  seemed  desirable  from  military  as  v^ell  as  from  mere 
politico-economical  reasons. 

4.  The  forests  may  be  managed  by  the  government  without 
the  dangers  inherent  to  other  kinds  of  business,  wlien  con- 
ducted by  the  State,  since  the  management  and  coiitrol  were 
not  complicated  and  there  was  no  room  or  necessity  for  specu- 
lation in  forestrv. 

Lastly,  if  the  government  should  sell  its  forests,  it  would 
nevertheless  require  to  maintain  a  forest-department  for  the 
superveillance  of  the  forest  management  of  privates  and 
communities.  Besides  the  money  resulting  from  sales  would 
have  to  be  invested  again  in  other  property  and  since  none  was 
more  adapted  for  government  possession,  it  would  have  to  be 
again  employed  in  the  acquisition  of  other  forests. 

Anyhow,  it  was  said,  the  status  of  aft'airs  with  the  forests 
in  the  hands  of  the  government  was  known  to  be  tenable, 
while  the  results  of  a  change  could  not  well  be  foreseen. 

The  financial  considerations  proffered  in  advocating  the 
maintenance  of  government  forests  may  be  summed  up  as 
follows : 

Continual  and  safe  flow  of  revenue  from  the  forests,  which 
wonld  be  a  security  for  loans  in  case  of  need.  The  taxes 
might  be  reduced  in  proportion  to  the  profits  from  the  forest 
administration.  The  necessity  of  pensioning  oft'  the  present 
officials  in  case  of  sale,  and  the  cost  of  the  operation  of  a 
sale  were  urged  also  as  objections  to  the  disposal  of  state 
forests. 

Another  courae  of  reasoning  laid  stress  on  the  splendor  and 
power  of  the  sovereign  incident  to  the  domainal  possessions, 
and  argued  that  the  larger  these  possessions  the  less  danger 
there  would  be  that  real  estate  and  undue  power  and  influence 
would  accumulate  in  the  hands  of  a  few  private  individuals. 
The  reasons  which  flow  from  the  recognition  of  forests  in 
their  protective  eff'ects  {Schutz-waldung,  protective  forests) 
as  the  great  equalizers  of  climatic  effects,  belong  to  a  more 
recent  period. 
It  is  almost  the  same  as  producing  the  whole  of  the  princi- 
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pies  of  the  so-called  mercantilistic  system  of  economy,  when 
we  try  to  describe  the  forest  polities  of  the  seventeenth  and 
eighteenth  centnries,  the  basis  of  which  lay  in  the  idea,  that 
the  interests  of  the  state  and  the  individual  were  in  eternal 
opposition,  and  that  the  task  of  the  government  was  to  equal- 
ize and  balance  the  two,  which  could  only  he  effected  by  di- 
rect interference  on  the  part  of  the  state  authorities. 

I  have  dwelt  at  some  length  on  the  enumeration  of  these 
guiding  principles  in  the  forest  policy  of  this  period,  which, 
though  not  any  more  in  conformity  with  our  present  concep- 
tions, have  through  their  conservative  character  prevented 
such  disastrous  results,  as  we  may  expect  before  long,  in  this 
country,  unless  efficient  measures  will  be  instituted  in   the 
nearest  future  for  a  better  husbanding  of  the  extant  resources. 
On  the  basis  of  these  one-sided  mercantilistic  ideas,  I  say,  we 
have  been  able  to  gather  experience,  to  try  experiments,  to 
establish  results,  and  to  slowly   develop  a  sound   system  of 
management  of  one  of  our  greatest  objects  of  national  wealth, 
without  impairing  the  value  of  this  object,  without  deterior- 
ating the  soil  of  our  timber-forests,  without  destroying  the 
stocks  of  our  coppice-growth.     It  is  this  often  wrongly  ap- 
plied but  well-meant  policy  of  our  forefathers  which  allows 
us  now  to  call  upon  over  25  per  cent,  of  the  aggregate  area 
of  the  German  Empire  as  a  resource  of  this  material  most 
necessary  to  modern  civilization.    It  is  this  saving  tendency 
of  old  which  gives  now  at  a  consumption  of  nearly  10  billion 
feet  of  raw   material    from   35   million   acres   of   woodland 
a  net  revenue  of  from  160-180  million  marks  equal  to  40  mil- 
lion  dollars.     This  consumption  is  calculated  on  the  reults 
obtained  from  the  official  reports  of  the  government  forest 
administration,  which  means  that  it  may  be  increased  from  10 
to  15  per  cent,  without  any  detriment  to  a  perpetual  supply 
of  timber  and  cordwood  through  all  eternity. 

No  more  cries  of  failing  timber-supply  may  be  heard,  and, 
though  changes  in  the  forest  policy  of  Germany  are  constantly 
going  on  in  accordance  with  the  progress  of  those  sciences, 
on  which  the  policy  bases  its  working,  we  need  not  fear  that 
ever  the  time  will  come  when  we  shall  have  to  clamor  about 
forest,  destruction,  because  the  rules  of  management  are 
founded  on  clearly  recognized  elements,  because  every  pro- 
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prietor  of  a  forest  understands  the  economic  value  of  his  prop- 
erty and  his  interest  in  managing  it  in  a  rational  manner, 
above  all  because  the  question  of  state  forests  has  been  decided 
beyond  dispute,  and  there  is  hardly  any  chance  of  dissipating 
these  resources  in  the  hands  of  the  governments. 

As  in  all  branches  of  human  investigation  and  development, 
80  in  the  forestal  sciences  the  commencement  of  this  century 
marks  the  beginning  of  broader,  more  thorough  and  special 
inquiry. 

This  progressive  movement  followed  a  period  of  compara- 
tively retrograde  movement  in  all  branches  of  political  econ- 
omy as  a  consequence  of  social  revolutions,  bred  by  the  teach- 
ings of  the  so-called  physiocratist,  who,  going  from  the  one 
extreme  to  the  other,  stood  diametrically  in  opposition  to  the 
mercantilistic  ideas. 

The  question  of  state  forests  continued  to  occupy  the  cam- 
eralistic  world.  Other  considerations,  however,  came  into 
play,  when  Napoleon's  conquering  triumphs  brought  financial 
disaster  in  their  train  ;  the  credit  of  the  nation  was  destroyed 
and  the  only  way  to  raise  money  was  found  in  the  sale  of 
state  property.  In  Prussia  the  necessity  for  doing  so  was 
recognized  by  von  Stein,  and  the  King,  concurring  in  this 
opinion,  answers  those  of  his  counsellors,  opposed  to  the  step 
as  far  at  least  as  the  forests  were  concerned:  "In  regard  to 
the  maintenance  of  the  forests  as  state  property,  I  can  not 
agree  with  you.  Experience  and  theory  unite  in  contradiction 
of  this.  Since  the  forests  of  the  state  can  only  be  utilized  by 
means  of  a  bureaucratic  administration,  which  method  has 
been  found  decidedly  detrimental  in  agriculture  and  cattle- 
farming,  the  success  of  forest  administration  could  not  well 
be  expected  to  be  better."  Large  forests,  forests  bounding 
the  sea  as  protection  against  encroaching  sand  dumes,  along 
rivers  for  the  same  purpose,  and  such  forests  as  are  important 
to  the  state  for  the  maintenance  of  important  manufactures, 
etc.,  were  to  be  exempted  from  sale. 

Very  little,  however,  of  the  large  domanial  forests  was  sold. 

The  finances  of  the  government  rallied  after  the  overthrow 

of  Napoleon ;  the  resources  were  flowing  more  abundantly 

with  the  quickly  increasing  prosperity  of  the  country  ;*  the 
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conviction  that  an  essential  difterence  existed  between  forestry 
and  agriculture,  as  operated  l)y  the  government,  gained  more 
and  more  ground ;  the  doctrine  that  the  forests  form  a  proper 
object  for  government  administration  is  to-day  almost  gen- 
erally recognized  by  science.  The  literature,  in  regard  to 
this  question  of  state  forestry,  which  originated  in  the  begin- 
ning of  this  century,  is  as  extensive  and  exhaustive  as  might 
be  expected  on  such  an  impoi*tant  question. 

Now,  the  agitation  for  the  disposal  of  state  forests  in  Ger- 
many has  died  out.  The  forestry  of  the  state  is  recognized  as 
justified  by  the  peculiarities  inherent  in  it,  by  the  high  ci  viliza- 
tory  import  of  the  forests.  Governments  and  representative 
bodies  in  Germany  are  now  rather  of  opinion,  that  state 
forests  should  be  increased  instead  of  diminished.  The  eternal 
person  of  state  is  considered  eminently  fitted  to  follow  out  the 
great  unchangeable  alms  of  civilization,  which  are  only  attain- 
able by  the  maintenance  of  a  proportionate  area  and  distri- 
bution of  forest  land  over  the  country,  much  more  fitted  than 
the  private  individual,  governed  by  the  quickly  changing  in- 
terests of  the  da3\  Nay,  many  impose  on  the  government 
the  task  of  acquiring  by  degrees  all  the  absolute  forest  soil, 
which  without  great  economic  detriment  can  never  be  applied 
to  any  other  but  sylviculture.  And  so  we  may  say  the  di- 
rection of  our  times  in  Germany  tends  towards  a  gradual  in- 
crease of  state  forests. 

A  few  words  might  be  in  place  here,  to  denote  the  organ- 
ization of  the  forest  administration,  as  it  exists  now  generally 
in  all  German  states.  The  forest  department  remains  mostly 
in  connection  with  the  finance  department;  a  division  into 
directing,  inspecting,  and  managing  officials,  is  introduced  at 
least  in  all  larger  administrations,  though  the  division  of  the 
work  among  these  categories  is  regulated  according  to  very 
difi:erent  principles.  Especially  the  amount  of  free  manage- 
ment to  be  allowed  to  the  local  managers,  is  very  diftereiitly 
allotcd. 

Two  systems  in  this  respect  are  prevailing;  the  one  allow- 
ing to  the  local  officer  the  greatest  possible  freedom  of  move- 
ment in  all  matters  of  management  within  the  bounds  of  the 
general  instructions,  leaving  to  the  higher  officials,  substan- 
ially,  only  the  general  administration,  examination  and  ap- 
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proval  of  the  yearly  plans  of  management,  presented  by  the 
local  officer. 

The  other  system  tends  to  throw  the  main  work  ou  the  next 
higher  category  of  officials,  and  leaves  to  the  local  officer  only 
the  execution  of  the  plans  of  administration.  The  first  sys- 
tem, called  the  Oberfdrster  system,  has  formed  large  districts 
of  administration,  the  latter  or  F6r3ter  system  forms  small 
ones.  Both  systems  exist  in  Germany,  in  equal  estimation 
and  with  good  results. 

Hand  in  hand  with  the  question  of  state  forestry,  another 
important  forest  political  question  reappeared  with  the  de- 
velopment of  the  new  economic  principles  of  our  era,  which 
as  well  in  practical  state  life  as  in  literature,  brought  to  ex- 
pression widely  different  apinions,  and  into  existence  no  less 
different  organizations.  This  was  the  question  of  state  super- 
vision of  the  forests  belonging  to  communities  and  private 
individuals.  The  revolution  in  state  and  political  economy, 
which  took  place  through  all  Eufope  since  1790,  found  every- 
where in  Qermany,  in  existence,  an  extensive  restrictive  policy 
of  forest  property  by  the  state  government.  If  the  growing 
doctrine  of  the  absolute  liberty  of  property,  with  all  its  conse- 
quences, should  come  into  unquestionable  force,  the  govern- 
ment would  forego  the  right  to  superintend  or  even  manage 
the  administration  of  private  and  communistic  forests,  or  to 
restrict  or  prohibit  any  actions  on  the  part  of  the  forest  pro- 
prietor. 

Pfeil,  of  whom  you  will  have  heard  as  a  most  intelligent 
and  racy  writer  on  forestal  topics,  with  bold  language,  took 
up  the  principles  of  Adam  Smith,  and  never  before  were  these 
principles  of  political  economy  so  cleverly  and  with  such  clear 
and  pungent  logic  applied  to  the  conditions  of  German  forest 
politics.  Yet  later  on  he  changed  his  views  substantially  and 
agreed  that  state  supervision  was  an  evil,  but  a  necessary  one ; 
he  also  expressed  himself,  that  he,  who  should  advocate  the 
disposing  of  the  Prussian  state  forest,  should  be  put  into 
an  insane  asylum;  his  views  in  regard  to  this  subject,  ex- 
pressed 18  years  before,  he  declared  to  have  been  ideals. 

The  controversy  could  only  be  more  complicated,  when  a 
new  element  was  introduced  into  the  contest  of  opinions,  the 
doctrine  of  the  climatic  influence  and  generally  cultured  sig- 
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nificance  of  the  forests.  This  happened  about  1828,  and  with 
it  a  new  difficulty  in  the  question  of  state  surveillance  arose, 
because  this  special  significance  of  the  forest  in  the  economy 
of  nature  and  of  nations  bad  to  be  proved  ;  the  scientific  proof 
of  which  doctrine  seems  to  be  reserved  for  our  times,  and  will 
be  completed  with  undeniable  data,  while  many  even  still 
doubt  the  possibility  of  such  influence. 

The  extent  of  the  right  of  supervision,  which  may  be 
cliimed  for  the  state  government,  according  to  our  present 
conception,  has  found  expression  in  the  Prussian  legislation 
of  1875. 

To  describe  the  development  of  this  question  of  super- 
vision, I  can  not  do  better  than  use  August  Bernhardt's  own 
words,  contained  in  his  admirable  work:  The  History  of  Forest 
Property,  Forest  Management  and  Forestal  Sciences  in  Ger- 
many; especially  as  it  was  largely  owing  to  his  efforts,  that  the 
law  above  mentioned  was  dnifted  and  came  into  practice. 

"The  legislature,"  he  says,  "which  regulates  the  relations 
of  the  state  towards  the  forest  proprietors,  has,  since  the  be- 
ginning of  the  19th  century,  sufi'ered  profound  changes, 
wrought  by  the  influence  of  quickly  spreading  theoretical  ideas. 
By  the  advocates  of  the  doctrine  of  the  freedom  of  property, 
carried  out  to  its  extreme  consequences,  any  influence  of  the 
government  upon  the  economies  of  private  individuals,  was 
stamped  with  the  stain  of  irrational  husbandry,  and  stigma- 
tized as  absolete  reminiscence  of  the  absolute  state. 

The  atomistic  tendency  of  Smith's  politico-economical 
theories  severed  the  great  chain,  which  organically  unites  the 
individual  economic  interests,  and  puts  them  into  mutual  de- 
pendence; they  denied  that  the  freest  movement  of  those 
numberless  individual  economies,  into  which  they  split  the 
national  economy,  could  ever  do  any  thing  but  benefit  the 
culture  of  a  land;  they  asserted  the  existence  of  natural  forces, 
which  were  bound  to  produce  the  economic  effect,  if  only  the 
full  freedom  of  movement  were  accorded  to  all  unit  economies. 

Without  closely  examining,  whether  the  effect  of  those  eco- 
nomic forces  was  in  all  cases  turning  out  so  surely  and  neces- 
sarily that  it  might  be  compared  to  that  of  the  natural  forces 
without  deeply  enough  penetrating  into  the  peculiarity  of  the 
various  branches  of  production,  Smith's  followers,  generalize 
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his  ingenious  speculative  theory  in  a  perilous  manner,  passing 
as  it  were  with  a  sharp  logic  from  inference  to  inference,  and 
with  subtle  observation  gathering  fact  after  fact  in  the 
sphere  of  economic  life  which  were  suitable  to  support  their 
doctrines.  But  they  neglected  to  gather  as  carefully  all  those 
facts,  which  were  in  contradiction  of  the  theory  of  free  prop- 
erty and  unrestrained  private  economy.  They  disdained  to 
take  cognizaace  of  those  processes,  which  became  recogniza- 
ble especially  in  forest  economy  since  the  beginning  of  this 
century,  and  which  stood  in  sharpest  contradiction  to  that 
theory.  Nay,  blind  to  all  that  occurred  in  this  direction  in 
almost  all  civilized  European  countries,  they  demanded  that 
the  government  should  cease  to  manage  forests  because  a 
series  of  experiences,  gathered  from  other  very  difierent  fields 
of  economy,  had  taught  that,  generally  speaking,  industrial 
arts  w^ere  conducted  much  better  by  private  individuals  than 
by  the  State  ;  they  demanded  that  the  utilization  of  the  entire 
forest  property  should  in  future  regulate  itself  only  according 
to  the  effects  of  demand  and  supply,  and  to  the  momentary 
individual  interest,  which  is  the  only  justifiable  economic 
motive,  according  to  Adam  Smith. 

Thus,  soon  the  practical  stood  in  contradiction  to  the 
doctrinal  school's  tenets.  The  liberation  of  private  prop- 
erty from  all  restrictions  promoted  in  many  cases  a  devasta- 
tion of  forests,  whilst  according  to  Smith's  theories  it  should 
have  generated  the  highest  economic  success.  The  reasons 
for  this  phenomenon  are  apparent,  at  least  for  the  middle  states 
of  Europe.  The  war  waged  against  the  forests  since  the  old- 
est times  with  the  object  of  gaining  farming  lands  ha4  so 
diminished  the  forest  growth  of  middle  Europe  that  timber 
began  to  fail  and  prices  had  to  be  paid  for  it  which  seemed 
excessive  and  unbearable.  According  to  Smith's  doctrines, 
now,  an  increased  production — L  e.,  increased  inforestation — 
should  have  been  the  natural  consequence.  This,  in  truth,  was 
but  rarely  the  first  consequence  of  that  rapid  rise  of  prices. 
N"ay,  in  the  first  place,  they  often  induced  an  increased  con- 
sumption of  the  extant  wood  supply.  It  is  a  peculiarity  of  for- 
estal  industry,  that  it  has  to  work  with  a  large  stock,  the  real- 
ization of  which  is  mostly  possible  at  any  time,  and  in  this  stock 
of  wood  it  possesses  the  most  significant  part  of  its  working 
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capital.  An  increased  demand  for  timber  can  be  satisfied  by 
the  decrease  of  this  stock,  and  his  financial  interest  induces 
the  private  individual  to  adopt  this  expedient  more  readily 
than  the  other,  namely  increased  inforestation,  which  only 
after  a  long  period  of  years  furnishes  useful  material ;  in  con- 
sequence, it  does  not  allow  him  to  anticipate  with  certainty 
as  high  a  price  for  his  timber  as  the  present  demand  has  cre- 
ated, because  on  account  of  the  slowness  of  forest  production 
the  harvest  of  growths  planted  in  regions  poor  in  timber 
often  occurs  only  when  the  tendencyof  prices  is  downward 
owinsr  to  diminished  demand. 

To  the  motive  for  forest  devastation,  which  the  high  prices 
for  timber  effected,  others  were  added,  especially  that  great 
adaptation  i!j  the  use  of  the  soil  which  every  nation  needs  for 
its  economic  development,  but  which  carries  in  itself  the  dan- 
ger of  forest  devastation.  Before  a  people  can  rise  to  the 
highest  grade  of  civilization,  to  the  complete  utilization  ot 
the  vigor  of  the  soil,  to  the  highest  agricultural  and  forestal 
production,  a  distinct  separation  of  farming  and  forest  soil  is 
necessary.  With  this  distinction  that  great  process  reaches 
its  first  conclusion,  which  begins  with  the  first  settlements, 
and  which  I  have  called  the  war  against  the  forest. 

Never  and  nowhere  in  this  great  regulation  of  the  eco- 
nomic conditions  of  the  soil  have  fatal  mistiikes  been  lacking. 
The  Romanic  South  of  Europe  destroys,  even  to  this  day, 
often  those  forests  the  preservation  of  which  are  an  absolute 
necessity  for  the  culture  of  the  land,  blindly  failing  to  appre- 
ciate the  laws  of  this  regulation  ;  nay,  indolence  there  is  so 
enormous  that  the  mistake,  though  recognized,  is  not  even 
corrected.  In  France  the  greed  for  farming  and  pasture 
grounds  has  been  conducive  of  that  forest  devastation  and 
desolation  of  the  mountains,  which  have  so  deeply  damaged 
the  culture  of  the  fertile  grounds. 

In  Austria,  Germany,  Switzerland,  similar  procedures  mus^ 
be  recorded  and  even  in  the  North  and  Northeast  States  the 
temptation  of  quick  realization  drains  with  pernicious  haste 
the  long-stored  forest  treasures. 

Everywhere  it  is  difficult  to  detei*mine  the  limits  which  shall 
divide  agriculture  and  sylviculture,  and  the  richness  of  the 
soil  accumulated  in  the  forest  misleads  easily  the  short-sighted 
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private  interest  to  forest  destruction,  which  is  soon  followed 
by  deterioration  of  the  soil,  when  the  same,  unlit  for  continued 
agricultural  use,  is  robbed  of  its  barrens,  of  its  favorable  phy- 
sical properties  depending  on  the  cover  of  the  forest.  But 
that  line  of  demarcation  must  be  determined  and  regarded,  if 
the  whole  development  is  to  remain  normal,  and  more  espe- 
cially where  the  interest  of  the  cultivation  of  the  country  is 
concerned,  it  is  unreasonable  to  consider  the  forest  merely  as 
an  object  of  private  speculation. 

The  recognition  of  this  truth  was  almost  entirely  lacking 
during  the  period  following  the  wars  of  liberation.  Never- 
theless, without  clearly  discerning  the  motive  which  influ- 
enced them,  many  voices  were  heard  protesting  against  the 
increasing  dicimation  of  forests.  Adam  Smith's  theories  were 
not  able  to  induce  the  sale  of  government  forests,  and  where 
their  influence  was  strong  enough  to  effect  the  liberation  of 
private  forest  property  from  all  restrictions,  as  in  Prussia,  the 
opposite  opinions  have  since  then  more  and  more  gained 
ground,  and  it  is  precisely  the  constitutional  co-operation  of 
the  people  in  legislature  and  politics  which  in  ^Germany  has 
distinctly  exacted  a  rational  restriction  of  private  forestry  by 
the  State  in  all  cases,  where  the  interest  of  the  whole  coun- 
try is  endangered. 

I  close  this  very  imperfect  sketch  with  the  hopes  that  it 
may  exert  some  influence,  however  slight,  in  stimulating  a 
desire  to  study  more  closely  the  history  of  this  branch  of  eco- 
nomic sciences  in  other  countries,  and  that  this  great  republic 
may  so  avoid  the  mistakes  and  profit  by  the  successful  meth- 
ods of  the  countries  of  the  old  world  as  that  the  most  distant 
descendant  of  the  Pilgrim  father  may  never  lack  the  shade  of 
the  spreading  oak  "to  see  with  prophetic  vision  still  greater 
prosperity  in  the  future  than  was  beheld  by  his  forefather — 
as  a  result  of  the  exertions  which  the  body  of  patriots  here 
convened  will  have  made  in  the  preservation  of  America's 
forests. 
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REMINISCENCES  OF  FOREIGN  TRAVEL.— (No.  4.) 

By  the  Editor  of  the  American  Journal  of  Forestry. 

AUGUST,  9, 1881.— The  steamer  Aura,  in  which  we  had 
embarked  for  crossing  the  Baltic,  from  Stockholm  to 
Abo,  was  named  after  a  principal  river  in  Western  Finland, 
and  at  first  sight  appeared  hardly  safe  for  such  a  passage. 
The  forward  deck  was  low,  and  the  whole  arrangement  seemed 
to  fit  it  for  river  navigation,  rather  than  a  sea  voyage.  She 
proved  however  to  be  well  enough  suited  for  the  occasion,  for 
her  route  lay  the  whole  distance  among  islands,  for  the  most 
part  thickly  dotted  over  the  surface,  and  consisting  of  naked 
gneiss  rock,  or  of  low  rocky  islets,  densely  covered  with  pine 
and  spruce.  They  strongly  recalled  the  familiar  scenery  of 
the  "  Thousand  Islands  "  of  the  St.  Lawrence,  whose  history 
and  legends  we  had  collected  and  published  a  year  or  two  be- 
fore, but  they  differed  from  these  in  being  some  hundred  times 
more  numerous,  and  most  of  them  appeared  to  be  uninhabited. 
In  a  more  open  part,  and  probably  near  the  national  boundary, 
there  was  a  light-house ;  but  besides  this,  the  only  aids  to 
navigation  were  cairns,  signal  poles  and  painted  rocks,  which 
were  well  enough  suited  for  clear  weather  and  daylight; — 
but  this  route  would  be  wholly  unsafe  in  a  fog,  and  as  for 
daylight,  it  extends  through  the  greater  part  of  night  in  sum- 
mer, while  in  winter,  it  is  frozen  solid  throughout. 

Many  times  the  way  seemed  closed  on  every  side,  and  we 
appeared  to  be  running  recklessly  against  a  rock; — when  by  a 
sudden  turn,  a  dozen  passages  at  once  opened  in  as  many  di- 
rections, with  long  vistas,  affording  an  endless  variety  of 
scenery,  of  the  most  beautiful  kind.  We  passed  several  small 
parties  of  Russian  engineers,  engaged  in  hydrographic  sur- 
veys, and  touched  at  one  or  two  landings.  The  maps  show^ 
that  this  archipelago  is  divided  up  into  parishes,  and  there  is 
probably  a  considerable  population  upon  the  islands,  although 
scarcely  a  trace  of  cultivation  could  be  seen.  At  one  point, 
the  steamer  upon  signal,  slackened  a  little,  and  there  came  out 
from  behind  an  island,  a  small  boat  containing  several  stout 
young  men  and  one  elderly  woman.  The  men  all  came  ou 
board  the  steamer,  with  their  little  baggage  ; — a  parting  adieu 
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and  tear,  told  in  the  universal  language,  of  a  family  tie  sepa- 
rated, if  not  sundered  forever, and  the  woman  returned  alone 
to  the  shore. 

The  captain  was  sociable  and  inquisitive,  and  upon  our  in- 
quiring for  JEvois,  he  said  it  would  be  found  in  the  suburbs  of 
Helsingfors,  half  a  days'  voyage  beyond  Hango.  Arriving  at 
Abo,  on  the  afternoon  of  the  10th,  we  spent  several  hours  in 
looking  about  the  city.  It  has  a  population  of  about  22,000, 
and  is  the  seat  of  a  Naval  Academy.  The  preparations  for  a 
National  Exhibition  were  going  on,  and  our  steamer  brought 
a  large  number  of  agricultural  machines  and  the  like,  intended 
for  display.  At  a  bookstore  we  found  an  elaborate  map  of 
the  country,  and  then  ascertained  with  certainty,  that  FJvois 
was  at  least  a  hundred  miles  north  of  Helsingfors,  and  thirty 
miles  from  the  nearest  railway  station  at  Tavastehus, — with 
no  regular  line  of  conveyance  between. 

Getting  under  way,  with  the  lirst  appearance  of  daylight, 
which  here  means  between  one  and  two  o'clock  in  the  morn- 
ing, we  continued  our  route  among  the  islands,  and  late  in  the 
forenoon,  arrived  at  Hango,  from  whence  a  railroad  runs  by 
an  inland  route  to  St.  Petersburg.  As  the  steamer  was  ap- 
proaching the  wharf,  a  group  consisting  of  two  ladies  and  sev- 
eral gentlemen,  stood  looking  intently,  as  if  expecting  the 
arrival  of  friends,  and  upon  an  answer  to  their  inquiries  from 
the  captain^  all  eyes  were  directed  upon  the  writer  who  stood 
upon  the  wheel-house  by  his  side.  It  waft  presently  known, 
that  one  of  these  ladies  was  a  sister  of  Director  Blomquist,  of 
the  School  of  Forestry  at  Evois,  who  having  been  informed 
from  Stockholm  of  our  intention  to  stop  there,  had  come  to 
advise  going  on  to  Helsingfors.  One  of  the  gentlemen  was 
Professor  Doner,  of  the  University  of  Helsingfors;  and  as  ho 
spoke  English  fluently,  and  was  going  on  with  us,  he  was 
soon  on  sociable  terms  with  all  the  Americans  on  board.  Two 
hours  or  more  were  spent  very  pleasantly  with  this  party,  vis- 
iting points  of  interest  at  Hango,  which  is  little  else  than  a 
long,  narrow,  rocky  promontory,  with  a  railway  station  and  a 
few  summer  hotels.  It  is  somewhat  noted  as  a  place  of  fash- 
ionable resort  in  the  warm  season,  and  has  considerable  quar- 
ries of  red  granite.  Upon  an  island  some  distance  in  front, 
the  Russian  flag  floats  over  a  strong  fortification,  that  would 
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meet  the  first  attack  from  a  foreign  naval  power.  The  other 
lady  of  the  party  was  the  wife  of  the  Governor  atTavastehus, 
who  assured  us  of  his  kind  reception  upon  arriving  at  that 
place. 

From  the  map  purchased  at  Abo,  and  by  the  aid  of  Pro- 
fessor D.,  we  got  a  very  intelligent  idea  of  the  communica- 
tions of  the  country,  and  upon  our  landing  at  Helsingfors,  we 
received  from  him,  and  his  brother,  who  was  the  American 
Vice  Consul,  the  most  courteous  attentions,  and  most  excel- 
lent advice.  The  city  is  the  capital  of  Finland,  and  has  a 
population  of  about  46,000.  Besides  containing  the  only  uni- 
versity in  the  country,  it  is  the  center  of  considerable  com- 
merce and  inland  trade.  Finland,  although  subject  to  Russia, 
is  in  every  thing  but  military  dependence,  self-governing 
throughout.  The  Emperor  is  ex-officio  the  Grand  Duke,  but 
every  thing  is  left  with  a  local  governor  and  Parliament.  They 
have  their  coinage,  their  postal  service,  their  import-duties, 
and  their  finances  quite  independent  of  Rnssia,  and  the  coun- 
try shows  many  traces  of  the  laws  and  customs  of  Sweden,  to 
which  before  1809  it  belonged. 

We  received  from  Professor  Doner,  a  letter  to  General  E. 
d'Ammondt,  of  the  Emperor's  suite.  Governor  of  the  Prov- 
ince of  Ilamenleena,  and  as  we  got  seated  the  next  morning 
in  the  railway  car  for  Tavastehus,  a  young  Russian  military 
oflScer  took  his  seat  in  front.  He  inquired  in  English,  if  the 
writer  was  not  goirtg  to  Evois  ;  and  at  every  station  where  we 
stopped, he  was  at  our  side.  He  mentioned  the  time  the  train 
was  to  wait,  and  answered  every  inquiry  politely,  but  w^as  not 
otherwise  sociable.  It  may  have  been  a  voluntary  civility  on 
his  part — it  was  at  least  no  unpleasant  incident.  He  turned 
off  on  a  branch  road  before  reaching  Tavastehus,  giving  par- 
ticular advice  before  he  left,  as  to  the  remainder  of  the  way. 

We  were  received  by  the  Governor  with  the  utmost  polite- 
ness,— his  beautiful  and  accomplished  daughter,  who  spoke 
the  English  language  with  great  purity,  being  called  as  an  in- 
terpreter, and  were  furnished  with  his  carriage  and  coachman 
for  the  remainder  of  the  journey.  He  sent  with  these  to  our 
hotel,  a  letter  in  English,  giving  the  distances  between  stages 
where  horses  would  be  changed,  and  the  sums  that  the  peas- 
ants would  expect  for  their  teams.    It  was  the  merest  pit- 
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tancc — about  a  quarter  of  a  dollar  for  two  horses  and  a  man 
for  six  or  seven  miles.  As  the  carriage  came  in  at  a  stopping- 
place,  which  was  generally  a  group  of  low,  flat  log  houses 
and  barns,  arranged  around  a  court  or  yard,  one  or  two  young 
men  would  start  oft'  for  the  pastures  to  bring  up  a  fresh  team. 
The  carriage,  harness  and  driver  went  through,  while  the 
peasant  -would  ride  back  to  the  place  where  he  had  started. 
As  the  latter  took  his  seat  by  the  driver,  we  noticed  that  he 
generally  had  his  bridle  thrown  over  one  shoulder,  with  sev- 
eral large  annular  cakes  of  coarse,  unleavened,  black  rye 
bread  strung  upon  it.  These,  at  the  end  of  his  route,  ho 
would  divide  with  his  horses  as  their  lunch,  giving  a  mouth- 
ful to  "one,  and  then  the  otheV,  occasionally  keeping  one  for 
his  own  eating.  At  each  station,  the  traveler  was  requested 
to  enter  in  a  book  opposite  his  name,  the  time  of  his  arrival, 
his  destination,  and  any  complaints  he  might  have  to  make, 
as  to  the  service.  The  driver  had  instructions  to  go  through 
to  destination,  and  to  await  our  pleasure  for  return. 

This  journey  of  thirty  miles,  led  over  an  excellent  road, 
through  a  cold  and  to  some  extent  a  swampy  country,  but 
otherwise  well  cultivated,  the  crops  being  barley,  peas,  oats, 
potatoes,  turnips  and  flax, with  meadows  and  pastures,  but  no 
fruits  other  than  currants  and  berries.  There  were  consider- 
able bodies  of  woodland,  and  here  and  there  a  village  of  log 
huts.  The  population  was  sparse,  and  a  general  air  of  poverty 
prevailed.  It  is  indeed  geologically,  a  region  that  has  but  re- 
cently emerged  from  under  the  glaciers,  and  abounds  in  lakes 
and  ponds.  We  noticed  sevenil  high  slender  stacks  of  leaves, 
put  up  for  winter  feed,  and  there  were  various  indications  of 
long  and  cold  winters; — for  this  is  in  over  61°  of  North  Lati- 
tude, and  under  the  same  parallel  as  Greenland,  and  the 
northern  shore  of  Hudson's  Bay. 

The  public  highway  appeared  to  end  at  a  gate ;  but  on  pass- 
ing this,  and  no  longer  fenced,  the  carriage-way  led  by  easy 
curves  through  a  well-kept  woodland,  with  here  and  there  a 
little  lake,  until  a  mile  or  two  further,  it  passed  a  steam  saw- 
mill, and  the  next  moment  brought  into  view  the  group  of 
wooden  buildings  of  the  Forest  Academy,  that  were  first  seen 
across  a  beautiful  lake.    As  our  arrival  was  expected,  no  time 
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was  lost  in  explanations,  and  the  most  generous  hospitality 
awaited  us. 

The  two  days  spent  at  this  place  were  most  profitably  em- 
ployed, and  although  in  vacation,  every  care  was  taken  to 
illustrate  the  working  of  the  establishment ;  including  the 
mill,  in  which  steam  was  got  up  to  show  its  operation.  There 
are  two  separate  branches  of  instruction  taught  here,  one  for 
the  education  of  Forest  agents,  and  the  other  of  Forest- 
guards.  The  number  of  students  is  small,  but  the  course  ap- 
peared well  arranired,  and  the  results  very  satisfactory.  Mr. 
B.  is  a  Swede,  and  received  his  professional  training  at  the 
Saxon  School  of  Forestry  in  Tharand. 

In  wandering  through  the  forests,  we  noticed  that  the  timber 
was  small,  and  of  slow  growth.  It  was  chiefly  fir,  pine,  birch, 
and  poplar,  and  was  not  comparable  in  size  or  density  with 
our  common  native  forest  growth.  Ex[»erimentfl  had  been 
made  with  the  Siberian  Larch,  but  the  plantation  was  too 
young  to  judge  of  the  result.  Some  years  before,  we  had 
sent  to  this  place  several  pounds  of  seeds  of  our  White  Pine, 
and  small  parcels  of  seeds  of  the  Sugar  Maple,  Yellow  Birch, 
Hemlock,  Arbor  Vitse,  and  Black  Cherry.  They  had  come 
up,  and  for  a  time  promised  to  succeed  ;  but  a  frost  one  night 
in  mid-summer  the  year  before,  had  killed  every  thing  to  the 
ground. 

Forest  products  form  more  than  half  in  value  of  the  ex- 
ports of  Finland,  and  until  reeentl}-,  no  eftbrts  have  been 
made  to  restrain  their  waste.  This  destruction  appears  in 
their  extensive  lumbering  operations — in  the  vicious  habit  of 
burning  over  the  surface  which  prevails — the  cutting  of  tim- 
ber for  making  tar,  and  the  use  of  wood  for  fencing  to  need- 
less extent.  It  was  found  by  recent  estimate,  that  754  millions 
of  cubic  feet  are  used  every  year  for  fences,  a  large  part  of 
which  might  be  saved.  At  Lat.  61°  30'  the  forests  are  esti- 
mated as  growing  wood  to  a  size  for  carpenters'  use  in  60 
years  in  the  best  soils,  and  in  90  to  100  years  in  less  fertile 
places;  for  sawing, it  must  grow  100  to  120  years;  and  at  64°, 
which  is  about  the  average  latitude  of  Finland,  20  years  must 
be  added  to  these  figures.  In  the  northern  part,  they  must 
wait  from  120  to  180  years  for  wood  suitable  for  framing,  and 
from  180  to  230  years  for  wood  large  enough  fur  saw  logs. 
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The  Crown  forests  occupy  131,500  square  kilometers,  (81,- 
711  sq.  miles)  but  by  far  the  greater  part  of  this  lies  in  the 
northern  provinces.  About  four  millions  of  logs  are  sa^Yn 
every  year,  of  which  three-fourths  are  from  private  lands.  At 
the  end  of  1875,  there  were  148  state  saw  mills  in  the  country 
run  by  water,  and  61  by  steam.  Not  including  those  for 
merely  local  use. 

Seldom  has  the  parting  word  been  spoken  with  more  sin- 
cere regret,  than  on  the  morning  when- we  left  Evois.  Al- 
though our  personal  acquaintance  had  been  brief,  w^e  had  long 
corresponded,  having  been  brought  together  in  an  epistolary 
way,  through  the  agency  of  the  late  Hon.  George  P.  Marsh. 
Mr.  B.  accompanied  us  to  his  frontier  at  the  gate,  and  as  he 
gave  the  parting  hand,  he  said  :  ''  We  shall  never  meet  on 
earth  again, — may  we  meet  in  Heaven  !"  Returning  by  the 
way  we  came  to  Tavastehus,  after  returning  thanks  to  the 
Governor,  and  rewarding  the  coachman,  in  the  manner  that 
had  been  advised  as  proper,  we  took  the  first  train  for  St. 
Petersburgh,  and  arrived  there  on  the  morning  of  August 
15th. 

We  found  the  object  of  our  visit  greatly  facilitated  at  this 
place  through  the  thoughtful  kindness  of  our  friend  the  Rev. 
John  Croumbie  Brown  of  Haddington,  Scotland,  who  had 
formerly  resided  there  in  charge  of  the  English  Chapel,  and 
who  had  a  son-in-law  settled  there  as  a  banker.  The  latter 
was  informed  of  our  intended  visit,  and  had  arranged  with 

Mr.  R S ,  a  native  of  Scotland,  but  for  forty  years 

a  resident  of  the  country,  to  devote  his  whole  time  to  our  as* 
sistance.  Mr.  S.  was  a  retired  banker,  and  a  gentleman  of 
leisure — familiar  with  the  Russian  language,  and  with  the 
various  places  of  interest  in  and  near  the  capitol.  He  was 
also  favorably  known  to  the  officials  with  whom  we  might 
have  occasion  to  communicate.  The  Charge  d'Aliairs  of  our 
Government,  (Mr.  W.  Hoffman)  in  the  absence  of  the  Minister, 
also  afforded  every  facility  that  could  be  desired,  by  advice,  a 
letter  to  the  Ministry  of  the  Public  Domains,  and  in  various 
other  ways.  We  are  also  indebted  to  him  for  more  recent  in- 
telligence concerning  our  inquiries,  since  our  return  home. 

The  point  of  greatest  interest  at  St.  Petersburgh,  was  the 
School  of  Forestry,  which  is  located  in  a  suburb  about  five 
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miles  from  the  central  portion  of  the  city,  with  adjacent 
groves  and  gardens,  the  latter  containing  labeled  specimens 
of  forest  trees  in  great  variety ;  and  nursery  plantations,  for 
purposes  of  instruction  and  practical  work.  The  buildings 
form  a  large  quadrangular  pile  with  an  open  court  in  the 
middle,  and  contain  all  the  conveniences  for  residence  and  in- 
struction, required  for  some  850  students,  and  for  a  portion  of 
the  instructors  and  their  families. 

The  academy  was  in  vacation,  and  the  Director  and  most 
of  the  students  were  absent,  but  we  were  fortunate  in  finding 
professor  Diniitry  Kagyowdorff  at  home,  and  through  his 
courtesy  were  shown  through  this  great  establishment,  its 
library,  labratories,  collections  and  class-rooms,  and  the  ad- 
joining gardens  and  grounds. 

This  Academy  and  one  at  Nova  Alexandria,  in  Poland,  are 
intended  for  separate  Forestry  instruction  in  full  course,  while 
one  near  Moscow,  is  combined  with  a  school  of  Agriculture. 
There  is  also  at  Lisinoi,  about  fifty  miles  from  St.  Petersburgh, 
a  Secondary  School  of  Forestry  of  very  practical  kind.  It  is 
connected  with  a  great  Forest  estate,  and  there  are  establish- 
ments for  sawing,  wood-working,  tar-making  resindistilla- 
tion,  charcoal-burning,  potash-making,  etc.,  where  the  details 
of  operation  are  taught,  exactly  as  they  should  be  practiced 
with  greatest  economy  and  profit.  There  are  also  several 
farm-schools,  for  elementary  instruction  in  Siberia,  Southern 
Russia  and  elsewhere. 

We  had  arranged  to  visit  Lisinoi, but  having  been  furnished 
at  the  ministry,  with  all  the  publications  relating  to  this  and 
the  other  institutions  of  the  empire,  devoted  wholly  or  in  part 
to  Forestry  instruction,  and  upon  learning  that  every  thing  at 
Lisinoi  was  closed  up  for  vacation,  atrd  that  all  the  instructors 
were  absent,  the  intention  was  abandoned. 

It  was  found  convenient  while  at  St.  Petersburgh,  to  visit 
the  Botanical  Garden,  and  to  call  upon  Dr.  Edward  Regel, 
the  Director  in  charge.  From  this  distinguished  botanist  and 
from  Mr.  C.  J.  Maximowicz,  keeper  of  the  herbarium,  both 
of  whom  spoke  English,  the  most  courteous  attentions  were 
received.  Dr.  R.  is  well  acquainted  by  correspondence  with 
several  of  our  leading  scientists,  and  Mr.  M.  had  traveled  in 
the  United  States,  and  was  singularly  well  informed  as  to 
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many  countries  in  Eastern  Asia,  and  in  America,  in  which  he 
had  resided.  The  limits  of  this  article  will  not  permit  us  to 
notice  in  detail  the  extent  and  importance  of  this  great  estab- 
lishment. "We  were  conducted  through  green-houses,  said  to 
amount  to  two  miles  in  length,  in  some  of  which,  though  in 
summer,  the  atmosphere  was  kept  reeking  with  a  tropical 
heat,  and  in  which  the  choicest  floral  treasures  of  the  torrid 
zone  were  in  bloom,  and  in  others,  stately  palms,  tree-ferns 
and  other  plants,  sometimes  of  large  dimensions  were  thriving 
under  conditions  identical  with  those  of  their  native  forests. 
The  rooms  that  contain  the  herbarium,  would  aggregate  some 
five  hundred  feet  in  length,  and  the  botanical  library  was  of 
remarkable  extent.  We  do  not  remember  an  Americjm  Forest 
tree  that  had  not  a  representative  in  the  Arbor,etum,  and 
many  of  them  of  large  size. 

The  statistical  and  descriptive  accounts  of  the  Forests  of 
Russia  which  were  obtained  at  St.  Petersburgh,  with  such  as 
had  been  previously  received  through  correspondence,  afforded 
all  the  data  needed  for  our  purpose.  A  journey  to  Southern 
Russia,  for  the  purpose  of  seeing  the  result  of  tree-planting 
along  their  railroads  was  strongly  advised,  and  almost  insisted 
upon ;  but  our  time  would  not  permit,  as  not  less  than  two 
weeks  would  be  necessary  for  the  journey,  and  we  had  much 
more  to  see  in  Central  and  Southern  Europe,  within  the  time 
that  could  be  allowed  abroad.  A  day  or  so  only  was  taken 
for  sight-seeing  in  the  Russian  Capital,  where  weeks  could 
scarcely  have  been  enough ;  but  the  little  time  taken  was  most 

profitably  improved,  under  the  guidance  of  Mr.  S ,  who 

knew  full  well  how  best  to  turn  it  to  account. — Nor  did  his 
kind  services  end,  until  he  saw  us  seated  in  a  railway  car,  at 
the  beginning  of  a  journey  of  a  thousand  and  forty-two  miles, 
which  in  about  forty  hours  would  bring  us  to  Berlin^  the  next 
point  of  interest  uj)on  our  route. 
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THE  HEMLOCK,  {Tsaga  Canadensis),  IN  MATXE. 

By  SAMUEL  L.  BOARDMAN,  of  Augdste,  Me. 

[Editor  of  the  Home  Farm ;  formerly  Secretary  of  the  State  Board  of 
Agriculture;  State  Statistical  Agent  for  the  Department  of  Agricul- 
ture.] 

1HAVE  been  hopiiig  that  the  brief  reference  on  the  map  of 
Maine,  (Forestry  Bulletin,  No.  15,  Census  of  1880),  to  the 
Hemlock,  {Tsuga  canadensis),  was  not  the  only  information 
we  were  to  have  from  Prof.  Sargent  concerning  the  distribu- 
tion and  value  of  the  Hemlock  of  this  state.  That  Bulletin 
is  devoted  to  the  Pine  and  Spruce  supply  of  Maine,  and  pos- 
sibly the  Hemlock  is  not  to  receive  attention.  So  far,  I  be- 
lieve. Hemlock  has  not  been  mentioned  in  any  of  the  State 
Bulletins  issued  by  Prof.  Sargent,  save  that  of  Pennsylvania, 
(No.  11);  wherein  the  Pine  and  Hemlock  supply  of  that  state 
are  given  equal  prominence.  Still,  Hemlock  is  an  important 
tree  in  this  state,  and  its  value  for  bark  makes  the  industries 
founded  upon  it  of  much  consequence  to  our  business.  And 
while  awaiting  the  more  accurate  information  concerning  it, 
to  come  from  Prof.  Sargent's  Bureau,  I  trust  the  few  facts 
and  observations  which  1  shall  give,  may  not  be  wholly  with- 
out interest  to  the  readers  of  the  Journal. 

There  are  in  Maine  2,424,740  acres  of  woodland,  of  which 
it  is  estimated  that  on  fully  two  million  acres  Hemlock  is  the 
principal  growth.*  The  distribution  of  Hemlock  in  this 
state  appears  not  to  be  a  matter  of  latitude,  so  much  as  it  is 
a  matter  of  soiL  And  it  is  not  the  elevation  of  the  land,  so 
much  as  it  is  the  character  of  the  land  on  which  it  succeeds 
best.  On  high  laud — what  we  term  our  highest  hills — the 
Hemlock  does  not  attain  so  large  a  growth,  as  on  lower,  (not 
the  lowest),  land  of  forest-growth.  The  Hemlock  that  grows 
on  high  land,  differs  materially  from  that  growing  on  the 
lower  soils,  or  on  what  we  term  the  "natural  Hemlock  land.'' 
The  trees  on  the  high  locations  grow  tall  and  slim,  and  have 
a  liner,  thinner,  white  bark;  while  those  growing  on  the 
lower  grounds  are  shorter  bodied,  and  have  a  coarser,  thicker 
bark,  one  which  contains  a  large  percentage  of  "gum,"  on 
which  account  it  is  more  highly  valued  for  tanning  purposes. 

*Shoe  and  Leather  Reporter,  Jan.  12,  1882:  Vol.  XXXIII,  page  56. 
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Id  New  York  there  are  vast  quantities  of  Hemlock  much 
similar  in  general  character  to  our  high-land  trees;  but  in 
Peunsylvaniu  there  are  regions  in  the  northern  jiortion  of  the 
state  in  and  about  the  coal  formations  where  this  tree  is  the 
finest  of  that  of  any  section  in  the  world. 

In  order  to  get  a  correct  idea  of  the  distribution  of  the  Hem- 
lock in  Maine,  take  a  map  of  the  state  and  draw  an  imag- 
inary line  irom  the  town  of  Smyrna,  in  Aroostook  county, 
fifteen  miles  from  the   New  Brunswick   border,  in    latitude 
46®  10',  to  Mt,  Abraham,  in  Franklin  county,  latitude  45°. 
This  line  will  cross  the  state  in  a  northeast  and  southwest 
courae,  and  will  represent  the  northern  limit  of  the  Hemlock* 
The  southern  limit  of  the  Hemlock  belt  of  Maine  will  be  rep- 
resented by  a  line  extending  from  Princeton,  in  Washington 
county,  near  the  Grand  Lakes,  latitude  45**  10'  on  the  east — 
ten  miles  from  the  St.  Croix  River — to  Sebago  Lake,  in  Cum- 
berland county,  on  the  west,  latitude  43°  45'.    The  average 
distance  of  this  southern  line  of  the  Hemlock  from  the  coast 
will  be  thirty-five  miles.     Witiiin  the  two  lines  thus  formed, 
a  section  through  the  center  of  the  state  sixty  miles  in  width 
and  two  hundred  miles  in  length,  will  be  found  the   natural 
region  of  the  Hemlock  in  this  state.     In   this   section   the 
growth  will  be  found  more  dense  on  the  low  (not  wet)  lands 
than  on  the  higher  elevations;  but  outside  of  it  no  Hemlock 
at  all  will  be  found.     On  the  north  of  this  comes  the  region 
of  the  Pine  and  Spruce;  to  the  south  of  it  the  White  Pine. 
I  am  not  now  speaking  of  any  of  the  hurdwoods,  or  decid- 
uous trees.    Prof.  Sargent's  indication  of  the  presence  of  "  a 
large  proportion  of  Hemlock,*'  on  his  roup  of  Maine  (For- 
estry Bulletin,  Tenth  Census,  No.  15),  is  very  nearly  cor- 
rect, so  far  as  the  northern  and  western  limit  is  concerned, 
but  he  brings  the  line  far  too  near  the  coast  in  "Washington 
and  Hancock  counties.     It  is  quite  noticeable  that,  while  in 
some  portions  of  the  valleys  of  the  Kennebec  and  the  Penob- 
scot, the  Hemlock   has  been  found  in    abundance,  it   does 
not  ascend  the  land  along  these   rivers  northward,  beyond 
the  limit  of  the  line  which  I  have  indicated.     Or,  in  other 
words,  if  you  ascend  the  valley  of  the  Kennebec  and  its 
tributaries,   or  the  Penobscot  and   its   tributaries,   as   high 
Vol.  I—No.  6—3 
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up  as  the  corresponding  section  of  the  Hemlock  region  of 
Aroostook  county,  you  will  long  since  have  passed  be- 
yond the  northern  limit  of  the  Hemlock  on  those  rivers. 
Therefore  it  seems  to  be  well  settled  in  the  minds  of  those 
who  have  for  years  prospected  the  forests, of  Maine,  that  it  is 
soil,  and  not  latitude  or  distance  north,  which  furnishes  the 
best  locality  for  the  growth  of  the  Hemlock.  In  Aroostook 
county  there  is  no  Hemlock  north  of  Mars  Hill,  46°  30'. 

It  is  interesting  to  note  the  beginning  of  the  tanning  busi- 
ness in  Maine,  and  to  observe  its  exodus  from  point  to  point. 
From  forty  to  fifty  years  ago  Hemlock  bark  tanneries  were 
numerous  in  what  would  be  the  very  center  of  the  Hemlock 
region  of  Maine,  as  indicated  above.  This  embraced  the 
towns  Watervillcj  Vassalboro,  China,  Canaan,  Albion,  Unity, 
Burnham,  Detroit,  Plymouth,  Newport,  Stetson,  and  St. 
Albans;  in  the  valleys  of  the  Kennebec,  Sebasticook,  and 
Piscatiquis,  and  numerous  small  tributary  streams.  The  sec- 
tion embracing  these  towns  was  all  a  Hemlock  region,  and 
there  were  tanneries  every  eight  or  ten  miles.  Now  there  is 
hardly  a  tannery  of  any  size  in  all  that  section.  As  the  trees 
have  yielded  their  bark,  the  establishments  have  been  moved 
to  localities  where  the  Hemlock  was  more  abundant.  And 
so,  beginning  near  its  western  limit  (for  there  is  comparatively 
little  Hemlock  in  the  extreme  western  portion  of  this  belt),  in 
the  Kennebec  valley,  the  tanneries  have  taken  their  exodus 
upward  toward  the  Penobscot  and  Aroostook  waters.  There 
are  now  tanneries  at  Dexter  and  Hartland,  for  which  in  manv 
cases  the  bark  is  hauled  a  distance  of  twenty  to  twenty -five 
miles;  but  the  section  once  alive  with  tanneries  is  deserted, 
and  they  are  now  found  chiefly  in  Penobscot,  Washington, 
and  Aroostook  counties.  That  section  of  the  state  which  had 
the  heaviest  growth  of  Hemlock  on  the  land,  and  yielded  the 
best  bark  for  tanning  purposes,  was  a  region  commencing  at 
Dover,  on  the  Piscataquis,  and  extending  down  the  Sebasti- 
cook to  its  junction  with  the  Kennebec  at  Waterville.  So 
far  as  I  have  been  able  to  obtain  facts  that  might  reasonably 
be  relied  upon,  the  best  producing  Hemlock  bark  land  ever 
cut  in  Maine  was  a  lot  of  eighty  acres  near  Moose  pond,  on 
the  west  branch  of  the  Sebasticook,  that  yielded  two  hundred 
and  fifty  cords  of  bark.     The  average  product  of  Hemlock 
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bark  in  the  state  is  2J  cords  to  the  acre.  At  first,  or  in  the 
days  of  thirty  years  ago,  the  bark  was  uot  peeled  clean ;  only 
the  larger  growth  being  cut.  But  during  and  after  war  times 
(1861-1871)  the  price  of  bark  was  so  high  that  land  was  cut 
over  a, second  time  for  its  Hemlock,  small  trees  wore  peeled, 
and  in  some  instances  the  roots  of  the  large  trees-were  even 
peeled  down  below  the  surface  of  the  ground.  It  is  a  great 
injury  to  peel  the  small  trees.  The  bark  is  poor,  thin,  and 
white;  and  its  use  in  leather  manufacture  is  very  unsatis- 
factory. But  generally  men  who  purchase  Hemlock  land  for 
the  bark  wish  to  get  all  they  can  out  of  it,  and  they  peel  trees 
that  are  too  small  to  yield  profitable  bark.  Careful  observers 
tell  me  that  a  Hemlock  forest  will  double  in  size  of  trees  in 
from  twelve  to  fifteen  years — or  in  other  words,  a  Hemlock 
will  in  this  length  of  time  increase  from  a  size  not  sufficient 
to  be  valuable  for  bark,  to  a  diameter  of  from  eight  to  ten 
inches,  at  which  size  thousands  of  trees  are  peeled,  although 
it  is  much  too  small.  There  has  been  some  talk  of  having  a 
law  in  this  state  to  regulate  the  matter  of  peeling  Hemlock, 
so  far  as  the  size  of  the  tree  is  concerned,  but  the  matter  is 
practically  regulated  by  the  owners  of  the  several  tanneries, 
who  pay  a  price  for  the  bark  according  to  its  thickness  and 
value. 

I  give  below  a  list  of  the  locations  of  the  principal  sole- 
leather  tanneries  in  Maine,  with  their  consumption  of  bark  per 
annum.  The  amount  of  leather  produced  may  be  obtained 
practically  hy  allowing  ten  cords  of  bark  to  one  ton  of  leather. 


Place  of  Ijocation. 


Winn 

Medway.... 
Princeton .. 

Lincoln 

Bradford ... 
Moriarville 
Amherst.... 
Limerick  ,., 
Dexter 


Cords  of 

Bark  Used 

Per 

Annum. 


Ptace  of  Location. 


6,00n  Hartland 

6,0()0|  Kingman 

3,000.  Grand  Lake  Stream. 

3.000  Vanceboro 

2,000 

2,000 

2,000 

6,000 

2.000 


Jackson  Brook. 
Forest  City 


Total 


Cords  of 

Bark  Used 

Per 

Annum. 


2.000 
]  5.000 
15,000 
1 5,000 
]  2,000 
12,000 


103,000 


In  addition  to  the  above  tanneries,  there  are  in  Maine  three/ 
large  Uemlock-bark  extract  works,  having  a  capacity  of  eight 
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thousand  cords  of  bark  each  per  year.  The  experience  with 
tanners  in  the  use  of  the  bark  extract  is,  that  although  it  can 
be  used  well  in  the  manufacture  of  upper  leather,  it  can  not 
be  used  successfully  in  the  tanning  of  sole-leather.  It  must 
always  be  the  case,  as  it  has  .been  in  the  past,  that  tanneries 
for  the  making  of  sole-leather  must,  after  the  bark  is  all 
stripped  from  a  section  beyond  which  it  can  not  be  profitably 
hauled,  be  removed  to  other  localities  where  the  bark  is 
abundant.  The  present  price  of  Hemlock  bark  in  this  state 
is  five  dollars  per  cord.  It  takes  an  average  of  fourteen 
pounds  of  ground  bark  to  tan  a  side  of  sole-leather. 

I  am  indebted  for  many  of  the  above  facts  to  the  kind- 
ness of  my  friend  Mr.  Greenville  J.  Shaw,  of  Hartland,  of  the 
great  tanning  firm  of  Shaw  &  Brothers,  Boston,  who  own  or 
control  more  than  a  million  acres  of  Hemlock  stumpage  in 
this  state. 


THE  WHITE  PINE. 

By  EDWARD  JACK  and  ROBERT  CONNORS. 

[The  following  article,  taken  from  a  Saint  John  newspaper,  will  afford 
information  of  a  very  practical  kind  concerning  the  timber-tree 
which  in  former  years  has  supplied  a  vast  amount  of  hewn  timber 
and  sawn  lumber  to  Great  Britain,  and  to  the  eastern  portion  of  the 
United  States.  Mr.  Jack,  one  of  the  authors,  has  long  been  con- 
nected with  the  office  of  Crown  Lands  of  the  Province  of  New  Bruns- 
wick, at  Fredericton,  and  Mr.  Connors,  of  St.  Francis,  on  the  Upper 
Saint  John,  has  been  one  of  the  most  extensive  lumber  operators 
upon  that  river.  It  will  be  noticed  that  the  choice  qualities  of  the 
White  Pine  are  acquired  only  by  great  age,  and  we  need  not  expect 
these  to  be  acquired  in  this  tree  under  cultivation,  even  in  places 
where  the  conditions  are  in  all  respects  most  favorable,  until  time 
has  done  its  work.  This  should  afford  a  most  urgent  motive  for  the 
protection  of  our  remaining  supplies,  and  for  the  early  and  extensive 
planting  of  lands  suitable  for  this  tree,  and  which  are  often  of  but 
little  value  for  any  thing  else. — Editor.] 

THE  largest  trees  and  the  best  quality  of  White  Pine  on 
the  Saint  John  River  ^rew  on  the  Aroostook:  and  its 
branches. 

There  are  three  varieties  of  White  Pine,  which  are  prob- 
ably the  same  tree  at  different  periods  of  its  growth,  the  dif- 
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ference  in  its  appearance  being  caused  by  its  age,  as  well  as 
by  the  nature  of  the  soil  on  which  it  grows.  These  three  va- 
rieties are  called  by  lumbermen,  "  Pumpkin,"  or  "Old  Pine," 
"Ball  Sapling,"  and  "  Common  Smooth-Barked  Sapling." 

The  "  Pumpkin  Pine "  usually  grows  as  a  scattering  tree, 
often  alone,  and  sometimes  it  is  found  in  bodies  and  clusters. 
It  usually  grows  in  the  greatest  quantities  around  the  shores 
of  lakes  and  on  the  banks  of  large  streams,  sometimes  follow- 
ing small  streams  to  their  sources.  It  also  occurs  in  valleys 
running  into  hill  or  mountain  ranges.  As  you  ascend  ridges 
the  Pine  usually  becomes  scarcer  and  more  scattering.  One 
sometimes,  however,  finds  a  lonely  tree  towering  up  like  a 
giant  on  the  summit  of  some  lofty  hill,  where  it  may  have 
braved  the  storms  of  northern  winters  from  a  date  prior  to 
the  Korman  conquest  of  Great  Britain  to  our  own  times. 

Pnmpkin  Pine  is  much  subject  to  hollow  rots,  the  hole 
commencing  at  the  butt,  where  it  is  frequently  of  large 
size,  but  it  usually  does  not  extend  far  up  the  trunk  of  the 
tree.  Woodsmen  call  this  "junk-rot."  It  is  a  dry  rot,  as  the 
decayed  wood  can  be  taken  out  in  lumps  or  sections  of  vari- 
ous weiirht  when  the  tree  is  cut  down.  "Hollow-heart," 
which  is  different  from  junk-rot,  runs  much  farther  up 
the  trunk  of  the  Pine,  extending  sometimes  even  to  the 
branches.  When  a  tree  has  either  of  the  two  above 
defects,  the  sound  wood  remaining  is  invariably  free  from 
shakes,  and  of  the  best  quality.  The  Pumpkin  Pine  is  not  so 
subject  to  "concase,"  a  defect  hereafter  to  be  described,  os  the 
Bull  Sapling  or  Common  Smooth-Barked  White  Pine,  and  it 
is  in  general  only  found  where  Pumpkin  Pine  grows  thick. 
The  large  wood-ant  is  the  greatest  enemy  of  the  White  Pine. 
It  attacks  the  tree  either  in  its  base  or  in  the  branches,  where 
a  case-knot,  which  is  caused  by  the  decay  of  some  small 
branch,  occurs.  Wherever  there  is  a  crack  or  crevice  in  the 
tree,  the  ant  will  work  his  way  in.  There  are  generally  rift- 
shakes  running  through  the  heart  of  the  very  best  Pumpkin 
Pines.  This  is  the  ants'  grand  opportunity,  and  they  avail 
themselves  of  it.  The  ant  seldom  attacks  any  other  tree  than 
the  Pumpkin  Pine  and  the  Fir,  the  former  being,  on  the  Saint 
John  River,  a  very  soft  wood,  indeed  softer,  freer  from  sap, 
and  better  than  the  Michigan  Pine. 
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At  certain  seasons  of  the  year  the  wood-ants,  or  probably 
only  the  males,  are  winged;  these  wings  they  lose,  and  old 
timber-makers  say  they  have  seen  the  ants  carrying  their 
wings  in  their  mouths.  These  ants  remain  all  winter  in  hol- 
low or  rotten  places  in  the  Pumpkin  Pine,  in  a  torpid  condi- 
tion. When  the  trees  are  being  felled  in  winter,  it  is  often 
the  case  that  bunches  of  these  frozen  ants  fall  out  of  the  holes, 
and  it  is  no  unusual  thing  for  the  genuine  old  Pine  timber- 
maker  (a  race  of  men  fast  passing  away  in  New  Brunswick) 
to  gather  these  frozen  ants  in  his  hand  and  eat  them.  They 
say  that  their  taste  is  much  like  that  of  the  cranberry.  The 
usual  age  of  the  full-grown  and  mature  Pumpkin  Pine  is 
likely  not  less  than  800  years,  probably  much  greater.  Its 
wood  is  very  seldom  shaky,  unless  when  growing  in  very  wet 
and  swampy  places. 

Bull  Sapling. — This  tree  also  loves  the  shores  of  lakes  and 
streams,  and  its  wood  is  harder  and  heavier  than  that  of  the 
Pumpkin  Pine.  It  has  a  thick  sap;  this  sap  is  thicker  on 
trees  which  grow  scattering  among  hardwoods  on  ridges, 
where  the  growth  is  more  rapid  than  in  low  Spruce  lands, 
where  the  ajrowth  is  slow.  This  tree  is  almost  alwavs  more  or 
less  shaky  at  the  butt.  It  is  seldom  hollow-butted.  The  best 
and  least  shaky  trees  grow  upon  the  sides  of  ridges,  where 
they  stand  exposed  to  the  winds.  The  tops  are  usually  large 
and  sound,  extending  a  greater  distance  from  the  trunk  of 
the  tree  than  do  those  of  the  Pumpkin  Pine,  although  the 
branches  of  the  latter  tree  are  usually  much  larger  in  diam- 
eter than  those  of  the  Bull  Sapling.  The  color  of  the  tops  of 
these  trees,  when  viewed  at  a  short  distance,  is  of  a  much 
darker  green  than  those  of  the  Pumpkin  Pine.  There  are 
many  shades  of  green  in  the  color  of  the  leaves  of  the  Bull 
Sapling,  the  best  and  thriftiest  growth  being  of  the  darkest 
green.  When  a  woodsman  notices  a  yellow  shade  in  the 
color  of  the  tops,  he  suspects  inferior  trees,  especially  on  low 
ground,  and  these  are  always  shaky.  The  defects  in  the  Bull 
Sapling  arise^principally  from  rota  and  shakes.  It  is  seldom 
attacked  by  worms  unless  after  it  is  dead. 

Concase. — There  are  three  kinds  of  *'  concases,"  the  ordi- 
nary open  one,  the  pitch,  and  the  blind.  The  open  concase, 
is  a  long  and  somewhat  narrow  depression  in  the  side  of  the 
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tree,  the  center  beins"  hollow.  On  the  ontside  of  the  tree 
near  the  bark  around  the  concase,  the  wood  is  sound ;  two 
or  three  inches  from  this  pound  wood  the  rot  begins,  and 
spreads  in  every  direction,  both  up  and  down  the  tree,  fre- 
qnemh-  for  a  distance  of  from  five  to  six  feet  from  the  con- 
case.  This  does  not  extend  around  the  tree;  usually  only 
about  one-third  of  the  way.     It  is  the  worst  kind  of  concase. 

The  pitch  concase,  forms  a  lump  on  the  outside  of  the 
bark,  and  may  be  detected  by  the  drops  of  pitch  oozing  from 
the  spot.  There  are  generally  more  than  one,  and  frequently 
five  or  six  of  these  on  the  one  tree,  generally  on  one  side. 
The  rot  does  not  extend  from  these  nearly  so  far  as  from  the 
other  two  kinds,  usually  ending  at  a  distance  of  from  one  to 
three  feet  from  the  point  of  their  first  occurrence  in  a  pitchy 
wood,  streaks  from  which  may  extend  into  the  tree. 

Blind  concase  can  be  detected  in  the  growing  tree  by  the 
eyes  of  the  experienced  woodsman  only.  The  evidence  of 
this  defect  is  the  occurrence  of  a  small  flat  curl  in  the  bark. 
There  is  usually  no  swell  in  the  tree  at  this  place.  On  cut- 
ting into  the  wood  here  to  a  depth  of  about  two  inches 
nothing  remarkable  is  to  be  seen;  cutting  in,  however,  a 
few  inches  deeper,  the  wood  appears  yellow  or  dark,  and  im- 
pregnated with  pitch.  Cutting  further  in  you  come  to  a 
lumb  of  black  pitch,  filling  a  cavity  in  the  wood,  which  runs 
to  the  heart,  the  rot  extending  upwards  and  downwards 
from  it,  usually  farther  than  in  either  of  the  other  two  kinds. 
Many  are  usually  found  in  the  same  tree,  rendering  it  com- 
pletely useless.  Sometimes  a  tree  having  blind  concases  in 
it  is  sound  at  the  top  and  butt.  When  such  is  the  case 
the  timber-maker  frequently  deceive^^  the  buyer  by  noticing 
on  which  side  the  concase  occurs,  and  where  there  is  but 
one  of  these,  hews  his  timber  in  such  a  manner  that  the 
concase  occurs  exactly  at  one  of  the  angles  of  the  timber. 
This  has  often  been  done  on  the  Saint  John  River,  and  the 
timber  has  passed  inspection  there  and  gone  to  Qreat  Britain. 

Another  defect  in  the  White  Pine  is  *"  case-knot."  This 
consists  of  a  hole  two  or  three  inches  in  diameter,  running 
int(j  the  heart  of  the  tree,  where  it  ceases.  There  is  no  rot 
accompanying  it.  It  is  caused  by  the  rotting  out  of  a  limb, 
leaving  its  case,  which  is  a  hard  rim,  behind  it.     Black  knots. 
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which  are  not  much  regarded  on  the  Upper  Saint  John,  are 
caused  by  imperfect  growth  of  the  tree. 

The  White  Pine  is  one  of  the  thriftiest  and  healthiest 
trees  which  we  have;  even  when  half  chopped  through,  it 
will  continue  to  grow  vigorously,  and  trees  which  are  sup- 
ported by  u  mere  shell  will  grow  well  when  the  heart  is 
rotten  from  end  to  end. 

The  first  indications  of  death  in  the  Pumpkin  Pine  and 
Bull  Sapling  appear  at  the  top.  When  this  is  bare  and  bark- 
less  for  a  few  feet  it  is  a  tolerably  sure  indication  that  the 
tree  is  woi'thless. 

The  Common  Sapling  Pine, — This  is  abundant  every-where, 
and  generally  constitutes  a  large  part  of  the  second  growth  in 
Pine  lands  which  have  been  burned,  usually  occurring  with 
White  Birches  and  Poplars.  It  is  a  tree  of  rapid  growth, 
and  in  half  a  century  after  it  starts  from  the  sod,  when  grow- 
ing in  the  soil  most  suitable  to  it,  will  make  a  good  saw- 
log  from  12  to  18  inches  in  diameter.  It  grows  best  in 
light,  gravelly  soil.  The  wood  of  this  tree  is  seldom  shaky, 
though  frequently  coarse  and  knotty. 

Shake. — The  origin  of  this  defect  is  uncertain.  It  is  not 
caused  by  the  action  of  the  wind,  since  Pine  trees  are  always 
found  more  free  from  shakes  when  they  grow  high  up  on  the 
hill-sides  among  hardwood  trees,  where  they  are  exposed  to 
the  severest  storms,  while  those  growing  on  flat  land  under 
hills,  even  in  the  most  sheltered  places,  are  always  the  most 
shaky.  Wet  soil  and  frost  are  probably  the  cause  of  shaky 
wood.  On  chopping  into  a  Pine  growing  in  low  swampy 
land  in  summer,  water  will  frequently  follow  the  ax.  This 
water  must  exist  between  the  rings  of  annual  growth,  and 
in  the  winter  it  forms  ice.  The  expansion  caused  by  freez- 
ing destroys  the  cohesion  of  the  annual  rings,  and  when  the 
board  which  is  sawn  from  the  tree  becomes  dry  the  small 
cracks  in  the  wood  show  themselves  very  distinctly,  rendering 
it  useless  for  many  purposes. 
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MISCELLANY. 

The  DiffiotUics  of  Cultivation  as  toe 
Approach  the  Arid  Regions  of  Kansas 
and  Nebraska. — As  we  go  west  to  the 
borders  of  the  Arid  Region  generally 
considered  as  at  about  the  100th 
meridian  west  of  Greenwich,  tree- 
culture  becomes  difiScult  and  many 
who  have  failed  in  their  first  experi- 
ments have  too  readily  inferred  from 
this  that  it  is  impossible.  The  diffi- 
culties come  not  from  barrenness  of 
soil,  but  from  prolonged  and  excess- 
ive drouths,  and  from  hot  and  drying 
winds. 

It  must  be  admitted  that  these 
conditions  present  difficulties  hard 
to  overcome;  and  that  under  the 
best  of  management,  failures  will 
sometimes  happen.  Under  careless 
methods  they  will  as  surely  occur. 
The  native  herbage  of  that  region 
has  deeply  penetrating  roots,  and 
they  find  moisture  enough  within 
their  reach,  to  survive  the  severest 
drouth.  We  can  best  favor  this  nat- 
ural tendency  by  giving  th^  soil  a 
deep  cultivation,  after  the  sod  has 
been  thoroughly  subdued.  For  plant- 
ing, we  should  set  the  young  trees 
rather  deeper  than  we  are  accustomed 
to  do  under  more  favorable  condi- 
tions, and  if  cuttings  are  used,  but 
one  or  two  buds  should  be  left  ex- 
posed. They  should  be  set  at  as  early 
a  time  as  possible  4n  spring,  and  in 
some  cases  fall  planting  might  be 
found  preferable. 

It  would  be  better  to  cultivate  the 
surface  only, — not  to  a  considerable 
depth,  during  a  drouth.  It  should 
be  kept  mellow  by  shallow  cultiva- 
tion, simply  raking  it  slightly  to  keep 
out  the  weeds,  but  not  bringing  up 
the  soil  that  might  still  retain  some 
moisture  and  thus  exposing  it  to 
evaporation.      If   the  roots  of   the 


trees  can  get  established  in  a  stratum 
where  there  is  sufficient  humidity, 
they  will  survive. 

"It  has  sometimes  been  remarked,*' 
says  Prof.  Bagneris,  "  that  the  ground 
should  not  be  hoed  during  a  drouth. 
£xperie(ice  proves,  however,  diffe1^ 
ently,  by  showing  that  a  soil  well 
loosened  dries  to  a  less  depth,  and 
condenses  more  dew  than  the  same 
soil  would  in  a  hard  and  solid  state. 
This  is  the  same  as  to  sav — that  hoe* 
ing  at  the  right  moment,  is  as  good 
as  watering."  The  amount  of  radia- 
tion, and  therefore  of  cooling,  and  of 
the  deposit  of  dew,  is  wholly  de- 
pendent upon  the  condition  of  the 
surface,  and  is  greatest,  when  it  is 
kept  open  by  frequent  stirring. 

The  Management  of  Seedlings  in  Nurse^ 
ries,  that  have  a  strong  tap-root, — Trees 
like  the  Oak,  Walnut,  etc.,  that  send 
down  a  principal  tap-root,  are  found 
difficult  to  transplant,  unless  this 
operation  is  performed  while  they 
are  still  young.  In  the  most  ap- 
proved practice,  such  trees  are  drawn 
up,  and  the  tap-root  is  cut  smoothly 
off,  when  they  are  immediately  re- 
placed. Sometimes  a  long  and  very 
sharp  steel  spade,  with  its  lower  edge 
oblique  to  the  handle,  is  used  for 
cutting  off  these  roots  without  other- 
wise disturbing  the  plants.  It  is 
pu.shed  into  the  ground,  obliquely 
under  the  plants,  and  is  best  done  in 
the  fall  of  the  first  year.  It  is  found 
that  as  soon  as  the  spring  growth 
starts,  numerous  lateral  roots  start 
out,  all  around  where  the  root  has 
been  cut  off,  if  the  section  is  a  smooth 
one,  and  the  tree  without  being  sen- 
sibly checked  in  its  growth,  acquires 
a  mass  of  fibrous  roots  that  greatly  fa- 
vor its  growth  when  transplanted.  In 
the  case  of  the  Walnut,  thus  repeated- 
ly drawn  and  reset,  at  a  moist  time, 
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and  without  delayed  exposure,  be- 
comes fruitful  when  finally  trans- 
planted at  an  earlier  age,  than  where 
it  has  been  planted  for  permanence 
at  first.  The  cutting  oflf  of  tap-roots 
by  a  spade,  can  not  be  practiced  suc- 
cessfully, unless  the  edge  is  sharp, 
and  the  cut  oblique.  In  a  stony  soil, 
the  instrument  becomes  dull  at  once, 
and  in  a  stiff  clay  soil,  it  clogs  so 
that  the  blade  must  be  frequently 
dipped  in  a  pail  of  water.  If  the  soil 
is  very  light,  the  root  is  pushed  along 
without  cutting,  and  finally  breaks, 
leaving  a  section  most  unfavorable 
for  sprouting  of  laterals  around  the 
incision.  The  operation  of  trans- 
planting trees  with  a  tap-root,  be- 
comes more  difficult  as  they  become 
older,  and  in  a  dryer  soil  and  cli- 
mate. 

The  Possibility  of  Growing  Trees  on  the 
Arid  Plains. — A  hint  may  be  gained 
from  accident,  that  may  at  times  be 
of  service.  In  Western  Kansas  and 
Eastern  Colorado,  one  may  sometimes 
see  a  young  Cottonwood  tree  growing 
from  the  bottom  of  the  ditches  by 
the  side  of  the  railroads,  in  regions 
considered  utterly  beyond  the  power 
of  cultivation,  except  when  aided  by 
irrigation.  These  young  trees  have 
started  from  seeds  brought  a  long 
distance  by  the  winds;  they  fell  into 
a  soil  that  receives  and  retains  its 
moisture  longer  than  that  of  the  gen- 
eral surface,  and  they  have  been  pro- 
tected from  drying  wind.^j.  The  vigor 
of  growth  which  these  seedlings  show, 
promises  well  of  their  future,  and  if 
their  roots  can  reach  sufficient  moist- 
ure in  these, low  places,  they  may 
become  large  trees.  The  hint  is 
suggestive  and  should  be  noticed, 
and  acted  upon,  at  least  in  an  experi- 
mental way,  by  those  who  may  have 
opportunities. 


It  is  a  safe  precept  in  planting,  in 
a  soil  liable  to  drouth,  to  place  the 
young  trees  in  depressions,  and  never 
to  round  up  the  soil  about  the  roots, 
either  in  the  setting,  or  in  subsequent 
cultivation.  Bv  this  means  the  rains 
tend  to  concentrate  over  the  root^ 
instead  of  being  turned  away  from 
them.  It  is  in  hollow  places  that 
the  snow  always  accumulates,  and  is 
last  to  melt.  If  the  herbage  is  greea 
anywhere,  it  will  be  in  such  places, 
and  this  indicates  that  its  roots  get 
more  moisture  there  than  elsewhere. 

Effect  of  Clearings  upon  Floods. — 
Very  recently  the  valley  of  the  Rhine 
has  been  inundated  by  a  flood,  caus- 
ing great  destruction  to  property  and 
loss  of  life.  A  correspondent  of  the 
Editor  of  this  Journal,  who  is  pro- 

• 

fessor  in  one  of  the  German  Uni- 
versities, writes  that  this  inundation 
may  be  attributed  to  the  clearing  off 
of  woodlands  in  the  mountain  val- 
leys, where  the  tributaries  of  these 
rivers  take  their  rise.  He  suggests 
the  appointment  of  an  international 
commission  for  investigating  the  gen- 
eral subject,  and  determining  the 
amount  of  reservation  that  would  be 
nece.ssary  for  preventing  the  recur- 
rence of  these  disasters. 

Pe/crences  to  the  Timber  Question  in 
the  Report  of  the  Commissioner  of  the 
General  Land  Office. — The  Commis- 
sioner of  the  General  Land  Office  re- 
ports for  the  fiscal  year  ending  June 
30,  1882.  the  entry  of  17,157  Timber- 
Culture  claims,  embracing  an  area  of 
2,560,686.09  acres,  and  increase  of 
802,886.74  acres.  Final  proof  was 
made  upon  165  entries,  covering 
23.371.12  acres. 

The  entries  under  the  Timber  and 
Stone  Act  of  June  3,  1878,  were  728 ; 
embracing   95,237.02    acres,    an    in- 
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crease  of  365  entries,  and  52,279.10 
over  the  previous  year. 

Of  152  civil  suits  and  137  criminal 
actions  commenced  for  trespass  on 
public  timber  lands,  propositions  for 
settlement  were  received  and  acted 
upon  in  110  cases.  The  number  of 
additional  cases  under  investigation 
was  418.  The  estimated  value  of 
timber  involved  in  the  civil  suits 
was  $100,583.86:  incases  where  pro- 
posals for  compromise  were  made, 
$51,668.84:  in  the  pending  cases, 
$298,876.78.     Total,  $51 1 ,069.48. 

Under  the  head  of  Timber-Culture 
Claims,  "  the  Commissioner  says: 

**The  period  has  but  just  com- 
menced when  the  earlier  entries 
made  under  the  Timber-Culture  act 
can  be  proved  up.  The  fraudulent 
proceedings  at  the  present  time  un- 
der the  operations  of  this  act  are  not, 
therefore,  that  illegal  title  has  ac- 
tually been  obtained  by  unlawful 
methods,  but  that  fictitious  entries 
are  initiated  for  the  purpose  of  hold- 
ing the  land  out  of  market  and  sell- 
ing to  others  relinquishments  of  the 
right  of  occupation  so  acquired. 

*•  It  is  alleged  by  numerous  cor- 
respondents, and  in  the  reports  of 
officers  and  agents  of  this  Depart- 
ment, that  operations  of  this  charac- 
ter are  carried  on  to  a  very  great  ex- 
tent, notably  at  the  present  time  in 
Dakota,  Nebraska,  and  Minnesota, 
and  that  as  a  rule,  in  proportion  as 
public  surveys  progress  over  territory 
subject  to  such  entry,  the  lands  are 
covered  with  fictitious  claims,  and 
actual  settlers  are  compelled  to  pay 
to  speculators,  or  persons  holding  the 
claims,  a  bonus  for  the  privilege  of 
entering  the  land  in  a  legal  and 
proper  manner,  under  the  public 
land-laws. 

••  The  utility  of  the  Timber-Culture 
law  as  an  inducement  to  the  cultiva- 
tion of  trees  that  would  not  other- 
wise be  planted}  has  sometimes  been 
questioned,  since  settlers  under  the 
homestead  law  in  treeless  regions 
find  it  one  of  the  necessities  of  the 
situation    to  set   out  and   cultivate 


trees,  and  their  interest  to  do  this  is 
a  usual  guaranty  that  it  will  be  done. 
At  the  same  time,  I  am  not  Inclined 
to  recommend  the  repeal  of  a  law  of 
so  beneficent  an  intention  as  the  Tim- 
ber-Culture act.  But  I  deem  it  in- 
cumbent upon  me  to  refer  to  the 
abuses  to  which  it  is  subject." 

Under  the  head  of  "  Timber  Depre- 
dations," we  find  the  sum  of  $40,000 
appropriated,  and  $77,365.44  received, 
of  which  $24,071.60  were  from  civil 
cases,  $14,514.67  paid  to  Receivers  of 
Public  Moneys  on  account  of  Settle- 
ment, $1,625  paid  under  act  of  June 
15,  1880,  and  $37,157.17  due  on  ac- 
count of  propositions  of  settlement 
accepted  during  the  y'^ar.  The 
materials  charged  as  taken,  were 
222,734,583  feet  of  timber,  2,434,525 
R.  R.  ties,  9,685  trees,  176,799  logs, 
12,475  poles,  650  cords  of  bark,  11,050 
posts,  20,000  hop-poles,  575,000  shin- 
gles, 79,139  cords  of  wood,  1,100,000 
sugar-pine  shakes,  65,000  pickets,  and 
number  of  acres  trespassed  upon  the 
material  not  being  specified,  $60.96, 
value  taken,  $2,044,277.92 :  Estimated 
value  of  stumpage,  $511,069.48. 

In  alluding  to  the  execution  of  this 

duty  of  suppressing  depredations,  the 

Commissioner  says : 

"  While  much  has  been  accom- 
plished in  the  direction  of  suppress- 
ing the  unlawful  cutting  and  removal 
of  timber  from  the  public  lands,  1  am 
of  the  opinion  that  better  results  can 
be  obtained  in  the  future;  particu- 
larly so  if  some  general  and  compre- 
hensive law  could  be  passed,  clearly 
defining  who  may  take  timber  from 
the  public  lands,  the  purposes  for 
which  it  may  be  cut  and  removed, 
and  prescribing  the  punishment  for 
unlawful  cutting,  removing,  or  in  any 
way  wantonly  destroying  or  injuring 
any  timber  growing  or  being  upon 
any  of  the  public  lands,  or  in  any 
way  causing  or  inciting  such  trespass. 
Such  a  law  should  also  establish  the 
the  terms  and  conditions  upon  which 
any  compromise  or  settlement  should 
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be  authorized.  A  law  of  this  nature 
would  be  more  generally  understood 
and  comprehended  than  the  several 
different  enactments  relating  to  this 
subject  now  in  force,  and  could  be 
more  easily  and  evenly  administered. 
**  One  of  the  greatest  difticulties  that 
presents  itself  to  this  office,  in  the 
work  of  suppre;jsing  timber  depre- 
dations, is  that  of  securing  efficient 
and  reliable  special  timber  agents. 
As  illustrating  the  difficulties  re- 
ferred to,  it  will  suffice  to  say  that 
during  the  past  fiscal  year,  there 
have  been  in  the  employ  of  this  of- 
fice for  various  periods,  thirty-one 
agents,  of  whom  but  seven  have  been 
in  continuous  service  and  remain  on 
duty  at  the  present  date. 

"  Of  the  various  classes  of  trespass 
with  which  this  office  has  to  deal,  the 
most  numerous  are  those  committed 
under  cover  of  homestead  entries, 
fraudulently  made  for  the  purpose  of 
securing  the  timber  on  the  land. 
This  class  of  entries  does  not  seem 
confined  to  any  one  locality,  but  the 
fraud  is  perpetrated  wherever  there 
are  public  timber  lands  subject  to  en- 
try under  the  homestead  laws. 

"The  detection  of  frauds  of  this 
class  is  not  properly  a  part  of  the 
duty  of  a  timber  agent,  work  of  this 
nature  being  confided  to  special 
agents  of  this  office,  detailed  or  ap- 
pointed for  that  purpose;  but  in  the 
pursuit  and  detection  of  depredators 
upon  the  public  timber  lands,  the 
timber  agent  very  frequently  obtains 
a  knowledge  of  the  unlawful  prac- 
tices resorted  to,  in  order  to  obtain 
temporary  contract  of  timber  lands, 
^ut  can  not  act  in  regard  to  the  fraud, 
•except  to  note  in  his  report  to  this 
office  that  there  is  evidence  that  the 
•entry  was  made  for  fraudulent  pur- 
poses, and  not  in  good  faith  as  a 
-settler.  It  would  very  materially  aid 
an  the  suppression  of  trespass,  if  every 
•case  of  fraudulent  entry  could  be 
prosecuted  with  promptness  and 
'vigor. 

"  I  do  not  apprehend  that  it  is  the 
purpose  or  desire  of  government  to 
make  the  public  timber  a  source  of 
revenue  or  profit,  and  therefore  the 
agents  of  this  office  are  instructed  to 
prosecute  their  duties  with  a  view  to 


prevent  depredations,  and  to  protect 
and  preserve  the  public  lands  from 
being  denuded  of  their  timber,  with- 
out regard  to  any  present  pecuniary 
gain  on  the  part  of  the  government. 
Accordingly,  in  all  cases  where  there 
are  extenuating  circumstances  sui*- 
rounding  the  act  of  trespass,  and  the 
party  shows  a  desire  to  compromise, 
and  makes  propositions  of  settlement 
before  suit  has  been  instituted,  the 
practice  has  invariably  been  to  recom- 
mend the  same  to  the  Secretary  of 
the  Interior  for  his  acceptance. 

"In  many  cases  of  trespass,  it  is 
necessary  to  survey  the  land  and 
scale  the  logs  or  stumps  to  reach  n 
correct  estimate  of  the  amount  of 
material  involved  in  the  trespass.  I 
would,  therefore,  respectfully  suggest 
that  when  such  survey  and  measure- 
ment are  found  to  be  actually  neces- 
tiary,  the  cost  of  same  should  be 
ch:irged  to  the  party  committing  or 
causing  such  depredation.  Should  li 
settlement  orcompromise  be  effected, 
before  legal  proceedings  are  insti- 
tuted, the  trespasser  should  be  re- 
quired to  p  <y  into  the  hands  of  the 
proper  receiver  of  public  moneys  all 
cost  of  such  survey  and  measurement, 
in  addition  to  the  agreed  value  of  the 
timber  cut  or  destroyed.  In  cases 
where  legal  proceedings  have  been 
instituted,  and  survey  and  measure- 
ment are  necessary,  the  cost  of  same 
should  be  added  to  and  make  a  part 
of  the  costs  in  the  case." 

The  Commissioner  further  recom- 
mends a  change  in  the  mode  of  pay- 
ing the  expenses  of  timber  agents,  by 
allowing  them  a  fixed  sum  per  diem, 
instead  of  itemized  accounts,  with 
vouchers  for  every  expense  over  one 
dollar. 

Decisions  under  the  Timber-  Culture  and 
and  other  acts  relating  to  Planting ^  etc. — 
Where  the  notice  of  contest  against 
a  Timber-Culture  entry  served  upon 
the  defendant  contained  the  single 
allegation  of  "abandonment,"  and 
the  affidavit  filed  before  contest  con- 
tained*the  charge  of  "  abandonment," 
and  that  said  "  defendant  had  failed 
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to  cultivate  said  tract  as  required  by 
law,"  no  objection  having  been  raised 
when  the  parties  appeared  for  trial, 
it  is  too  late  after  the  trial  has  closed 
for  the  defendant  to  take  advantage 
of  the  variance  between  the  notice 
and  affidavit.  —  {Case  of  Gould  vs. 
Weisbecker,  Avg.  31,  1881.) 

Where  an  application  to  enter  a 
tract  under  the  Timber-Culture  laws 
is  pending,  a  Homestead  Entry  will 
not  be  allowed. — (Appeal  of  Anthony 
SKLLMAN./rom  Decision  of  Commissioner 
of  General  Land  Office,  March  7,  1822.) 

Notwithstanding  allegations  that 
the  timber  entry  in  question  was  il- 
legal at  inception,  the  contestant  is 
allowed  the  preference-right  of  en- 
try.— (C/*«  of  Haskins  vs.  Nichols, 
Aug.  1,  1882.) 

Until  private  land  grants  are  con- 
firmed by  Congress,  neither  the 
claimants  nor  owners  thereof  have  a 
right  to  cut  and  remove  timber 
therefrom. — {Ga^e  of  C.  N.  Gilder- 
SLETE,  July  15,  1882.) 

Cutting  timber  to  supply  a  mili- 
tary post  in  fulfillment  for  a  contract 
for  wood,  is  not  such  a  depredation 
as  is  contemplated  by  law,  unless 
waste  is  alleged. — (  Cb^^o/' Isaac  Oppek- 
YL^WL^YL,  Sept.  26,  1882.) 

Where  an  agent  fails  to  do  the 
breaking  required  in  a  Timber-Cul- 
ture entry  within  the  statutory 
period,  the  laches  will  be  cured  if 
the  entryman  does  or  procures  the 
breaking  before  initiation  of  a  con- 
test.— (Cojeo/EWIKG  vs.  RlCKARD,  Oct. 

9,  1882.) 

In  a  proceeding  involving  forfeit- 
ure, the  same  strictness  of  proof  is 
invariably  required  as  under  a  penal 
statute.  The  whole  burden  is  on  the 
party  alleging  want  of  compliance, 
and  the  acts  of  abandonment  or 
failure  to  comply  with  legal  require- 


ments must  be  affirmatively  shown. 
-(/A.)    • 

Contest  dismissed  bcycause  the  affi- 
davit did  not  allege  facts  sufficient 
to  constitute  a  cause  of  action,  in 
that  it  failed  to  allege  that  the  de- 
fendant failed  to  plow  or  break,  or 
do  the  planting  required  by  the  Tim- 
ber-Culture law. — (Case  of  Austin  vs. 
Rice,  Oct.  16,  1880.) 

Good  faith,  not  compliance  with- 
law,  is  the  essential  element  in 
Timber-Culture  entries. 

A  Timber-Culture  claimant  is  not 
compelled  to  reside  in  the  State  or 
Territory  where  the  claim  is  located. 
— (Case  of  Curtis  vs.  Griffes,  Oct.  27, 
1882.) 

Where  a  natural  growth  of  timber, 
varying  from  six  to  thirty  inches  in 
diameter,  is  scattered  over  eighty 
acres  of  a  quarter-section,  such  tract 
is  not  subject  to  Timber-Culture  en- 
try.— (Case  of  Foster  vs.  Pattersoji, 
i\W  6,1882.) 

When  a  party  acts  upon  the  sug- 
gestions of  the  officers  of  the  Govern- 
ment, he  should  lose  nothing,  unless 
required  by  the  absolute  demands  of 
the  law,  especially  when  the  adverse 
claim  is  inequitable.  —  (Case  of 
Schmidt  vs.  Stillwell,  Nov.  13,  1882.) 

The  act  of  June  14,  1878,  restricts 
a  contest  against  a  prior  Timber-Cul- 
ture entry,  to  one  who  seeks  to  enter 
under  the  Homestead  or  Timber- 
Culture  laws,  and  in  the  absence  of 
any  such  application,  there  is  no 
right  of  contest. — {Case  of  Bu2IDY  vs. 
Livingston,  Nov.  14,  1882.) 

Without  a  right  of  contest  under 
the  Timber-Culture  law,  there  can  be 
no  preference  right  under  the  act  of 
May  14,  1880.— (Gw^  of  Weum  vs. 
Mickelsox,  Nov.  18,  1882.) 

As  a  requisite  breaking  was  done 
during  the  first  year,  and  as  the  sec- 
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ond  year  had  not  expired,  a  contest 
should  not  havo  been  permitted.  The 
whole  burden  is  on  the  party  alleging 
want  of  compliance,  and  the  cause  of 
abandonment  or  failure  to  comply 
with  the  legal  requirements  must  be 
affirmatively  shown. — {Case  of  CoR- 
RELL  vs.  Wilton,  Nov.  21,  1882.) 

BIBLIOGRAPHICAL    NOTICES. 

.  Oesterreichische  Forst-Zeitung.  —  In 
this  land  of  newspapers,  it  may  sound 
surprising,  that  a  subject  like  that,  of 
Forestry,  which  has  interested  the 
minds  of  a  large  class  of  Germans  for 
centuries,  should  not  long  before 
have  called  forth  a  weekly  medium 
designed  to  communicate  and  dis- 
cuss points  of  interest,  and  more 
rapidly  promote  interchange  of  opin- 
ions. Yet  we  have  now  before  us 
the  specimen  number  of  the  Jirsi 
weekly  forestal  paper,  called  "  Oester- 
reichische  Forst-Zeitung." 

We  have  been  accustomed  to  see 
the  subject  treated  only  in  yearly, 
quarterly  or  monthly  journals  (of 
which  we  count  18  in  the  German 
language),  and  in  proceedings  of  some 
20  forest  societies.  From  the  pros- 
pectus we  understand  that  the  new 
paper,  brought  to  life  by  the  well 
known  editor.  Prof.  Gustav  Hempol 
of  Vienna,  does  not  intend  to  com 
pete  with  the  monthly  journalistic 
literature,  but  opens  a  new  field  of 
forestal  periodicals,  which  we  would 
call  rather  in  the  line  of  forest-econo- 
my than  of  forest-science. 

Of  late  years,  it  has  become  neces- 
sary for  the  forester  abroad  to  branch 
out  more  into  a  mercantile  business, 
than  he  used  to  find  necessary  in  the 
pursuit  of  his  profession.  The  pro- 
gress in  perfecting  means  of  trans- 
portation, has  considerably  altered 
the  traffic  in   fore.st-produuts.      The 


local  market  used  to  be  the  only 
point  to  be  considered  in  the  opera- 
tions of  the  management;  now  this 
markef  is  disturbed  by  competition 
from  without,  and  the  element  of 
trade  is  forced  on  every  local  manager 
and  the  administration  in  general. 
The  movement  of  trade  and  prices, 
as  yet  not  touched  upon  in  forest 
journals,  will  be  therefore  welcomed 
in  this  new  paper.  There  is  also  a  new 
movement  ahead  in  the  scientific  de- 
velopment of  German  Forestry,  and 
more  mental  work,  discussions  and 
literary  effort  is  called  for,  which  de- 
mand a  quicker  and  more  rapid 
exchange  of  ideas,  in  order  to  es- 
tablish that  connection  between  the- 
ory and  practice,  so  necessary  for  a 
sound  development  of  Forestry. 

In  conclusion  we  want  to  say,  that 
the  paper  is  perhaps  written  more  in 
view  of  Austrian  than  in  broadly  Ger- 
man interests. 

La  Agricultura  y  los  Monies  de  los 
Estados  Unidos.  por.  D.  Jose  Jordana  y 
Morera;  Jt/e  de  prim  era  clase  del 
cuerpo  de  Ingenieros  des  Monies,  comis' 
ion  ado  por  el  Gobiemo  para  estudiar 
dichos  ramos  en  aquella  naclon. — Mad- 
rid, 1880,  pp.  378. 

[We  cheerfully  give  place  to  the 
following  notice  of  this  work,  *'  Agri- 
culture and  the  Forests  of  the  United 
States,"  written  by  Dr.  John  A. 
Warder,  and  can  appreciate  even 
more  fully  than  he  caU}  the  merits  of 
its  author,  as  upon  our  arrival  at 
Madrid  in  the  autumn  of  1881,  we 
found  him  expecting  the  visit,  and 
wholly  intent  upon  making  it  pleas- 
ant and  profitable.  Scarcely  an  hour 
passed  before  we  were  on  our  way 
to  the  School  of  Agriculture;  and 
through  his  attentions,  the  most  am- 
ple facilities  were  afforded  by  way  of 
access  to  collections  and  objects  of 


Miscellany. 


287 


interest  that  the  stranger  might  not 
readily  find.  It  may  interest  the 
friends  of  Mr.  Jordana  to  know,  that 
since  1876  he  has  become  quite  pro- 
ficient in  the  English  language,  and 
that  in  1881  he  represented  his  gov- 
ernment at  an  exhibition  in  Algeria, 
upon  which  he  has  recently  re- 
ported.— Editor. 2 

A  Strangers  View  of  our  Forests — 
Spanish  Commissioner* s  Report. — Those 
who  examined  in  detail  any  one  of  the 
various  industries  that  were  so  richly 
displayed  in  the  World's  Fair  of  the 
Centennial  Exhibition  at  Philadel- 
phia, may  remember  the  very  "bright 
intelligence  of  a    young  gentleman 
who  superintended  the  exposition  of 
the  Spanish  productions.     Attentive, 
intelligent,  and  punctiliously  polite, 
was  the  Spanish  Commissioner,  Senor 
Jose  Jordana  y  Morera^  whose   title, 
"  Forest  Engineer,"  accounted  for  and 
explained  the  deep  interest  he  mani- 
fested in  the  collected  specimens  of 
woods  made  by  the  Agricultural  De- 
partment of  the  United  States,  and 
by  his  presence  at  the  meetings  of 
the  American  Forestry  Association. 
His   interest    in    Forestry    was   ex- 
plained  by  the  honorable  title  he 
brought  from  his  own  country.     He 
had  been  commissioned  by  his  gov- 
ernment   to    study   these    branches 
in  our  country.     During  the  Expo- 
sition he  was  a  close  observer,  and 
from  the  nature  and  completeness  of 
his  report,  it  is  evident  that  outside 
of  Fairmount  Park,  as  well  as  within 
its  limits,  Mr.  Jordana  was  indeed  a 
diligent  searcher  after  facts  illustra- 
tive of  the  agricultural  and  forestal 
productions  and   industries  of   our 
widely  extended  country.      It  may 
even  be  said  there  are  few  Americans 
who  may   not    be  instructed   by   a 
perusal  of  this  book,  written  by  a 


stranger.  In  addition  to  his  own 
personal  observations,  made  while 
traversing  extensive  portions  of  the 
country,  Mr.  Jordana  had  access,  of 
course,  in  the  public  libraries  to 
various  reports  made  in  the  different 
States  and  to  those  issued  by  the  U. 
S.  Agricultural  Department,  at  Wash- 
ington. These  have  been  well  studied 
by  our  author. 

His  book  is  divided  into  several 
portions,  in  which  he  treats  :  First,  of 
the  wide  limit  with  it-s  physical 
characteristics ;  secondly,  of  its  agri- 
culture, in  the  several  subdivisions, 
of  planting,  farming,  stock-growing 
and  feeding,  orcharding  and  garden- 
ing. The  legislation  in  its  behaU, 
and  the  organizations  for  its  advance- 
ment are  treated  of,  as  existing  in 
the  several  States,  and  especially  the 
administration  of  the  Department  of 
Agriculture.  Ho  deservedly  com- 
pliments the  excellence  of  the  agri- 
cultural implements  used  in  our 
country,  many  of  which  are  minutely 
described  and  figured  in  his  report. 

In  referring  to  the  various  crops 
grown  in  our  country,  he  refers  to 
the  vine,  and  discusses  the  climatic 
conditions  with  which  we  have  to 
contend  in  many  parts  of  the  country, 
and  observes  the  causes  which  pre- 
vent the  reclimating  of  the  Vitis 
vinifera.  He  advocates  hibridization, 
but  seems  to  think  that  despite  our 
Yankee  tact,  spurred  on  as  it  is  by 
patriotic  motives,  we  shall  not  be  able 
to  compete  with  Southern  Europe 
any-where  this  side  of  California.  I  n 
this  he  may  be  correct,  but,  without 
quoting  Horace,  he  admits  that  tiistes 
may  become  reconciled  to  what  he 
calls  the  acidity  and  roughness  of 
the  products  of  our  vineyards. 
Passing  over  the  consideration  of 
that   portion  of  the  report  devDted 
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to  the  description  of  other  agricul- 
tural crops  and  their  production, 
which  claimed  his  careful  investiga- 
tion, we  come  to  that  section  in  which 
Mr.  Jordana  turns  his  attention  to 
the  American  forests,  in  which  he  re- 
fers in  the  most  complimentary  man- 
ner to  the  efforts  of  those  of  our 
countrymen  who  have  studied  the 
subject.  Among  these  he  speaks  in 
praise  of  Marsh  and  Emerson,  and 
of  those  who  have  elaborated  the 
Forestry  reports  of  our  decennial  cen- 
sus tables,  and  particularly  refers  to 
the  forestal  maps  of  Messrs.  Walker 
&  Brewer  of  the  autumn  of  1870. 

The  reports  of  Mr.  Hough,  now 
chief  of  the  Division  of  Forestry  in 
the  U.  S.  Department  of  Agriculture, 
are  handsomely  noticed,  and  the 
Catalogue  of  Trees  prepared  by  Dr. 
G.  Vasey,  botanist  of  the  same  bureau, 
is  reproduced  entire,  as  it  deserves, 
on  account  of  its  fullness  and  its  ac- 
curacy, although  new  additions  have 
since  been  made  to  the  lists  of  1876. 

The  lesser  lights,  who  have  from 

time  to  time  entered  this  field  of 

study,  are  all  passed  in  review  by 

this    indefatigable    observer,   whose 

amiable  spirit  has,  perhaps,  induced 

him  to  attribute  more  merit  to  their 

efforts    than    is  deserved — more,  at 

least,  than  has  been  accorded  to 
them  by  their  own  countrymen,  and 
certainly  more  than  some  of  them 
would  claim  for  themselves. 

The  beginning  of  sylviculture, 
scattered  here  and  there  over  the 
country,  has  not  escaped  the  notice 
of  the  reporter,  who  refers  especially 
to  the  endeavors  to  clothe  portions  of 
the  prairie  countries  with  trees.  In 
this  he  especially  and  deservedly 
refers  to  tlie  labors  of  L.  B.  Hodges, 
of  Minnesota.  What  would  he  not 
be  able  to  sny  now  of  this  gentleman's 
planting  on  the  line  of  the  Northern 
Pacific  Railway,  or  of  the  planting  of 
whole  sections  by  Mr.  Douglas,  and  of 


the  aggregated  work  of  many  citizens, 
of  Kansas  on  92,000  acres,  reported  by 
Secretary  G.  C.  Brackett,  and  of  the 
100,000  acres  planted  in  Nebraska,  as 
reported  by  Mr.  J.  T,  Allan,  and  the 
claim  of  nearly  twice  that   area  of 

Elanted  trees  in  the  same  state,  made 
y  Hon.  R.  W.  Furnas! 
The  reporter  pays  his  highest  com- 
pliments to  our  country,  by  seeing 
and  acknowledging  the  excellence 
of  many  of  the  productions  of  its 
fields  and  its  forests,  the  processes 
employed  by  our  people,  and  the 
apparatus  used  in  cultivation  and 
in  preparing  the  raw  material  for 
transportation  and  for  use— of  many 
of  these  and  our  forest  trees,  he  ad- 
mires the  introduction  into  Spain,  as 
means  of  improving  the  agriculture 
of  that  country. 

Forestry  Bulletins  \qf  Census. — Since 
the  list  was  published  on  page  94  of 
this  volume,  we  have  received  three 
other  bulletins  of  this  series,  viz: 

No.  22.  ** Specific  Gravity  and  Ash  of 
the  Woods  of  the  United  tStates"  4to. 
pp.  9.  This  gives  the  average  specific 
gravity,  average  per  ct.  of  ash,  weight 
per  cubic  foot,  and  approximate  rela- 
tive full  value  of  4 18  species,  arranged 
under  their  natural  orders,  with  their 
botanical  and  common  names,  and 
the  resiions  where  found.  The  deter- 
minations of  specific  gravity  and  per- 
centage of  ash,  were  made  by  Mr.  S. 
P.  Sharpies,  special  agent,  in  charge 
of  the  chemical  and  physical  work 
of  this  division.  The  Agures  refer  to 
absolutely  dry  wood,  and  the  results 
are  given  subject  to  slight  future  cor- 
rection. 

No.  23.  ^'Partial  Estimate  of  the  Con- 
sumption of  Fo'est  J*rodvcfs  as  Fuel  in 
the  Uyitied  States^  during  the  Census 
Year"  One  page,  with  a  map  of  two 
pages  colored.  'I'his  table  gives  a 
total  of  140,5:^7.439  cords  of  wood 
consumed,  with  a  total  value  of 
$30«i,95U,040. 

No.  24.  ** Amount  of  Tannin  in  the 
Bark  of  some  of  the  Trees  of  the  United 
States.^'  One  page.  This  contains  the 
results  of  researches  made  by  Mr.  8. 
P.  Sharpies  upon  27  species,  with  the 
percentage  of  tannin  and  of  ash  in 
each. 
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THE  WILD-CHERRY  TREE. 

By  Dr.  John  A.  Warbkr,  ov  North  Bend,  O. 

[Why  was  it  naturally  restricted  to  the  region  eastward* from  the  Missis- 
sippi? — How  has  it  crossed  the  great  rivers  to  thrive  on  their  western 
banks  ?] 

I^HESE  questions  were  being  discussed  with  a  friend  some 
years  ngo  at  the  hospitable  home  of  a  prominent  editor 
in  Omaha,  Nebraska.  We  had  learned  from  the  reports  of 
the  United  States  exploring  expedition^  that  the  botanists 
had  failed  to  observe  this  tree  beyond  the  Mississippi,  and 
hence  the  inference  was  drawn  that  it  was  not  there.  The 
sharper  eyes  of  Prof.  J.  L.  Budd,  of  the  Iowa  Agricultural 
College,  had  since  detected  the  tree  in  his  State,  but  there 
were  still  the  trans-Missouri  regions  beyond — how  were  they 
furnished,  or  to  be  supplied?  We  knew  not,  or  testimony 
was  all  negative,  but  our  host  informed  us  that  he  had 
planted  them  on  the  high  rolling  prairie,  at  the  urgent  re- 
quest  of  the  Hon.  Horatio  Seymour,  of  New  York,  with 
whom  it  was  a  prime  favorite  in  his  own  tree-planting. 

This  incident  has  since  led  to  a  verv  interesting  corre- 
spondence  with  both  the  venerable  sage  of  Deerfield  and  with 
George  L.  Miller,  of  the  Omaha  Herald^  who  is  also  a  success- 
ful tree-planter  on  quite  a  liberal  scale.  The  correspondence, 
by  directing  attention  to  the  continued  efforts  of  Mr.  Sey- 
mour in  the  matter  of  forest  planting  and  preservation,  in- 
duced the  application  to  him  for  a  paper  on  the  Wild-Cherry^ 
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to  be  read  at  the  Cincinnati  meeting.  His  advancing  years 
and  unfortunate  illness  prevented  bis  compliance  with  the 
request,  but  the  following  statements,  with  extracts  from  his 
letters,  will  be  presented  as  a  substitute  for  a  more  elaborate 
paper  from  his  own  pen. 

The  first  question  must  remain  unanswered,  except  that 
Nature  has  her  own  climatic  and  other  conditions,  in  various 
regions,  that  may  be  more  or  less  congenial  to  the  con- 
stitutional needs  of  this  and  that  tree,  and  thus  we  have 
that  charming  diversity  which  ])lea«es  us  all  in  her  distri- 
bution of  plants.  Man  is  a  disturbing  agent,  often  interfer- 
ing with  her  plans,  sometimes  bettering,  and  again  worsting 
them,  and,  one  or  the  other,  according  to  the  stand-point 
taken  when  we  make  our  observation  of  the  results. 

But,  how  has  the  Wild-Cherry  crossed  the  great  rivers  ?  Let 
us  see,  for  we  know  that  it  has  effected  an  entry  upon  the 
plains  at  different  points.  The  seeds  of  this  tree  are  heavy; 
they  could  not  have  been  transported  by  the  winds,  neither 
were  thev  floated  down  the  Missouri.  But  man  has  set  his 
foot  upon  the  other  shore;  he  has  plowed  up  the  prairie, 
inclosed  fields,  erected  dwellings,  and  in  place  of  the  grouse, 
the  geese,  the  hawks,  and  owls,  another  class,  the  social  birds^ 
have  followed  the  pioneer  and  instinctively  clustered  about 
him.  These,  feeding  upon  the  Wild-Cherry  in  one  part  of  the 
country,  have  transported  the  indigested  seeds  and  dropped 
them  from  the  fences  about  the  fields  in  places  where  they 
were  protected  from  injury,  and  obtained  a  foothold.  All  the 
spontaneous  trees  of  this  species  found  in  Nebraska  were 
seen  in  the  lines  of  the  fences.  This  is  significant — it  is  no 
accident;  but  indirectly  a  result  of  man's  interference.  Had 
these  seeds  been  dropped  upon  the  unbroken  prairie,  they 
would  have  perished  for  the  want  of  a  nidus,  or  had  they 
vegetated  the  first  prairie  fire  would  have  destroyed  them. 

But  as  we  have  already  seen,  man,  in  the  persons  of  our 
host  and  his  venerable  friend  in  New  York,  has  also  inter- 
fered with  Nature's  distribution  pf  trees.  Mr.  Seymour  had 
sent,  Mr.  Miller  had  planted,  and  there  they  were,  permeat- 
ing with  their  roots  the  open  Loess  soil,  so  well  adapted  to 
them  that  the  plants  made  good  progress. 

The  sender  continued  to  inquire  after  the  welfare  of  his 
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venture  in  the  Par  West;  the  recipient  could  not  be  other- 
wise than  gratified  with  the  success  of  his  pUmting,  and  as  he 
received  encouragement  as  to  the  behavior  of  the  tree  from 
others  of  high  authority,  he  has  planted  more  largely  and 
wider  of  his  trees.  ''  The  5,800  walnuts  that  were  burned  off 
had  taken  a  new  start  with  new  life  in  the  five  years,  and  are 
putting  on  the  airs  of  a  young  and  sturdy  forest,  the  Wild- 
Cherries  and  Catalpas  are  flourishing,  so  are  the  Ash  and  other 
varieties.  My  plant  is  beginning  to  attract  general  atten- 
tion.'' 

Three  years  ago,  acting  upon  the  suggestion  of  Mr.  Sey- 
mour, he  "  planted  twenty- five  thousand  Wild-Cherries,  near 
Omaha,  and  a  recent  count  (spring  of  1882)  showed  22,000  of 
them  living  and  growing  superbly."  The  loss  of  3,000  was 
owing  to  the  severe  drougth  that  set  in  just  after  the  planting. 

In  the  course  of  his  letter  politely  declining  the  invitation 
to  Cincinnati,  Mr.  Seymour  says: 

*'  Tree  culture  in  this  country  is  of  great  and  growing  importance ;  by  a 
wise  system  of  introducing  new  plants  we  can  add  to  our  national  wealth 
and  prosperity.  But  little  has  been  done  heretofore  to  learn  about  the  habits 
and  qualities  of  trees  which  can  be  made  of  great  value  in  the  mechan- 
ical arts  and  for  other  purposes;  indeed,  we  know  but  little  about  our  own 
trees."  [Here  is  truth  and  wisdom  I  That  is  a  key-note  from  the  sage  of 
Beerfield  worth  more  to  the  people  than  all  the  key-notes  of  all  the  poli- 
ticians combined  I — W.] 

"  Those  who  go  from  the  East  to  the  West  are  apt  to  carry  with  them 
only  the  ideas  which  they  have  imbibed  at  their  homes  near  the  sea- 
coast.  Hence,  they  discard  those  trees  which  did  not  flourish  near  the 
Atlantic,  and  attempt  to  cultivate  such  as  are  not  adapted  to  the  soil  and 
climate  of  the  W^est,  which  course  has  led  them  into  many  errors. 

"A  notable  instance  of  this  is  the  neglect  of  our  native  Wild-Cherry  tree, 
which  does  not  attain  its  full  size  on  the  Atlantic  coast,  while  in  the  re- 
gion of  the  AUeghenies  it  has  a  rapid  growth,  and  reaches  great  size  and 
value.  Michaux  refers  to  their  great  size  in  that  region,  and  I  have  one 
on  my  farm  more  than  fifteen  feet  in  circumference,  although  it  is  not 
very  old." 

"  The  wood  of  this  tree  is  valuable  in  cabinet-making  while  it  is  still  com- 
paratively small :  it  is  very  beautiful,  close-grained,  susceptible  of  high 
finish,  is  not  heavy,  though  sufficiently  strong,  and,  when  worked  up,  its 
rich  color  is  ever  deepening  with  time. 

**The  Wild-Cherry,  as  a  tree,  has  other  recommendations;  it  does  not 
forna  a  brush  of  small  and  useless  branches,  but  rises  with  a  handsome 
stem,  with  large  and  spreading  limbs,  where  it  has  room,  thus  producing 
more  useful  wood  than  the  maple  and  some  other  trees." 
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*'  I  learn  from  Mr.  Miller,  of  Omaha,  that  the  trees  do  well  in  Nebraska. 
If  it  should  grow  well  on  the  plains,  it  ought  to  be  planted  in  place  of  the 
common  Water-Maple  there  used,  since  it  is  easily  multiplied  from  seed, 
grows  rapidly,  and  is  a  hardy  plant  able  to  take  care  of  itself." 

"  I  hope  that  at  your  Forestry  meeting  the  advantages  of  its  cultivation 
and  its  great  value  as  a  timber  tree  will  be  fully  discussed. 

"  Veiy  truly  yours, 

"  Utica,  New  York.  Hokatio  Seymour." 


SOME   LESSONS   WE   HAVE   LEARNED   AXD   SCG- 

GESTIOXS  FOR  THE  FUTURE  * 

By  ALEX.  McD.  ALLAN,  Oodbricb,  Ontario. 

WE  can  not  honestly  or  fairly  exclaim  with  surprise  at 
the  prevailing  opinion  of  nearly  all  of  our  first  set- 
tlers and  a  goodly  number  of  their  sons,  when  we  hear  them 
say  that  the  forests  are  only  useful  for  firewood  and  such  com- 
mercial timbers  as  are  in  demand  and  can  be  disposed  of  at  a 
profit.  We  must  remember  that  tliese  old  heroes  came  to  our 
country  when  it  was  almost  one  trackless  forest,  and  when  the 
only  possible  object  could  be  to  cut  and  burn  as  rapidly  as  possi- 
ble, in  order  to  secure  land  enough  to  grow  the  necessaries  of  life 
upon.  There  was  no  actual  intrinsic  value  in  the  lumber  to 
them  any  further  than  as  firewood.  To  them,  the  forest  has 
been  the  one  great  barrier  to  progress;  it  has  cost  them  many 
a  hard  day's  labor  that  the  present  generation  knows  com- 
^  paratively  nothing  about.  The  jaoneer  would  look  with  hor- 
ror and  pity  upon  the  poet  who  pleads  with  the  woodman  to 
spare  the  old  Beech  tree;  he  had  no  sentimental  thoughts  in 
the  matter,  his  chief  object  being  to  procure  bread  for  his 
wife  and  children.  Can  we  not  fancy  how  discouraging  a 
prospect  stood  before  our  fathers,  who  were,  perhaps,  pos- 
sessed of  only  enough  to  keep  soul  and  body  together  for  a 
few  months,  with  a  boundless  forest  before  them,  and  no  way 
of  making  their  bread  but  by  destroying  this  forest  and  bring- 
ing the  land  under  cultivation.  They  have  thus  been  schooled 
into  feeling  that  the  same  forest  we  now  press  forward  strong 
claims  in  favor  of  renewing,  to  a  large  extent,  has  always  been 

*  Read  at  the  Montreal  Meeting  of  the  American  Forestry  Congress. 
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the  chief  hindrance  to  successful  progress  in  agriculture.  Yes, 
we  can  sympathize  with  the  pioneers  of  this  century  when  we 
calmly  survey  the  circumstances  surrounding  them,  and  we 
must  not  be  harsh  in  denouncing  those  who  will  not  even  yet 
admit  the  claims  of  Forestry.  It  becomes  our  duty  now  to 
press  this  important  subject  upon  the  attention  of  agricultur- 
alists, and  the  question  very  naturally  arises,  how  can  we 
successfully  accomplish  our  desires?  We  must  make  out  a 
substantial  case  before  any  hope  can  be  entertained  of  a  gen- 
eral adoption  of  our  claims.  We  must  show  the  agricultural- 
ist clearly  that  he  must  not  look  altogether  at  the  dollars  he 
realizes  for  the  timber  now,  which  he  has  been  brought  up  to 
believe  it  his  duty  to  cut  and  destro}^  but  we  must  prove  to 
him  the  wealth  he  is  depriving  himself  of  by  cutting  the  for- 
est down  any  further.  He  must  see  how  the  rivers  have  thus 
been  changed  to  very  small  streams,  and  rivulets  dried  up ; 
that  the  forest  exercises  an  influence  upon  the  rainfall,  in  dis- 
tributing it  over  a  largo  area,  instead  of  sweeping  over  belts 
and  sections  as  is  so  often  experienced  upon  the  wide  stretches 
of  prairie.  Our  "old  inhabitants"  can  well  remember  that 
when  the  country  was  young  in  agriculture,  the  rainfall  was 
much  more  general  than  it  now  is.  Now,  however,  in  the 
sections  where  the  forest  is  meager,  we  find  very  general  com- 
plaint of.  the  extremely  sectional  rainfall.  The  present  season 
aftbrds  us  a  good  example  even  in  this  country.   • 

The  interest  in  Forestry  is  fast  growing  among  our  rising 
modern  farmers,  and  if  we  continue  to  hold  up  its  claims  be- 
fore them,  they  are  a  reading  class,  and  will  be  ready  to  sift 
carefully  every  argument  advanced. 

Those  who  are  experienced  agriculturalists,  know  that 
where  we  are  deprived  of  forest,  the  dry  winds  of  summer 
parch  the  soil  and  wither  or  stunt  vegetation,  whereas  where 
forest  exists,  the  winds,  in  passing  through  or  over,  are  loaded 
with  moisture,  and  thus  sweep  down  upon  and  over  the 
fields  with  healthful  efiect  upon  the  growing  crops,  carrying 
very  life  to  every  blade  and  leaf. 

No  doubt,  opinions  conflict  greatly  as  to  the  influence  of 
forests  upon  meteorology,  but  the  practical  man  who  has  been 
a  close  observer,  knows  that  forests  retain  moisture,  and,  in 
dry  seasons  especially,  they  exert  an  important  influence  on 
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growing  crops  around  by  imparting  this  moisture  in  the  form 
of  vapor.  We  have  often  noted  the  fact  that  in  dry  seasons 
especially,  fields  bordered  by  forest  gave  the  best  crops. 

The  farmer  who  is  not  satisfied  with  meeting  the  present 
emergencies,  but  prefers,  rather. than  to  take  a  look  into  the 
future,  judging  from  the  point  of  demand  and  supply,  will 
soon  find  that  there  are  other  crops  beside  grain  and  the  usual 
produce  of  the  farm  that  can  be  made  profitable,  and  possibly 
at  much  less  cost  for  labor.  In  parts  of  the  States  of  Maine 
and  Massachusetts,  I  have  seen  Forestry  made  profitable  prac- 
tically. Indeed,  when  we  look  into  commercial  values  of 
Canadian  timbers  for  manufacturing  purposes,  it  is  easy  to  see 
how  Forestry  can  be  made  profitable. 

There  are  various  opinions  as  to  practical  Forestry  for  profit, 
and  for  this  section  of  country,  looking  at  the  market  demand 
for  our  various  woods  and  future  probabilities,  ray  view  is 
tliis:  I  would,  in  the  first  place,  plant  out  upon  all  waste 
ground  on  the  farm,  such  trees  as  are  most  likely  to  succeed 
and  be  of  the  best  market  value.  I  would  plant  slow-growjng 
trees,  and  such  as  must  attain  to  considerable  size  before  thev 
are  fit  for  use,  at  say,  forty  or  fifty  feet  apart,  and,  between 
these,  others  that  will  come  to  suflicient  maturity  for  use,  in 
proportion  to  growth  and  time  they  take  to  arrive  at  sucli 
maturit}'.  Many  thousands  can  be  grown  on  a  comparatively 
small  plat  of  ground,  close  together,  as  in  nursery  rows,  which 
can  be  cut  in  say  six  years,  for  crockery-crates,  handles  for 
forks,  rakes,  hoes  and  other  implements  and  tools.  Thus,  in  a 
twenty-acre  plat,  after  a  growth  of  about  six  year,  there 
would  be  a  cash  return  every  year.  I^and-owners  have  the 
idea  that  if  they  plant  forest  trees,  it  will  take  several  gener- 
ations before  suflicient  growth  has  been  attained  to  make  the 
timber  of  value.  This  is  evidently  an  error.  I  mention  one 
very  interesting  case,  that  will  afford  an  ample  illustration, 
and  one  which  will  prove  as  much  value,  I  trust,  to  those  de- 
sirous of  looking  into  Forestry  for  profit.  Mr.  George  Les- 
lie, Sr.,  of  the  well-known  Toronto  nucseries,  sowed  the  seeda 
of  various  varieties  of  trees,  about  forty  years  ago,  and  others 
much  later.  The  trees  were  cultivated  in  nursery  rows  for  a 
few  years,  and  then  allowed  to  grow  as  in  a  forest.  The  past 
season,  Mr.  Leslie  built  a  large  barn  and  packing  sheds  out  of 
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the  timber  of  trees  raised  thus  by  himself  from  seed.  In  these 
buildings,  we  find  Spruce,  Larch,  Poplar,  Elm,  Ash,  Maple 
and  other  woods,  some  of  which  had  attained  a  height  of  from 
sixty  to  ninety  feet  and  a  thickness  of  a  foot  to  a  foot  and  a 
half.  When  this  has  been  accomplished  within  a  lifetime, 
surely  we  should  not  feel  discouraged  when  we  can  procure 
young  healthy  trees  at  a  small  cost  that  will  mature  for  use 
much  sooner.  Or  by  transplanting  the  saplings  from  our 
own  woodlands,  we  can  very  soon  cover^  such  ground  as  we 
desire  with  timber.  By  fencing  in  a  piece  of  forest  and  keep- 
ing cattle  from  running  in  it,  we  will  soon  be  supplied  with 
thousands  of  seedlings  that  can  be  transplanted.  In  this  way, 
a  ten  acre  piece  of  forest  will  supply  enough  seedlings  to  cover 
fifty  acres  in  about  six  years. 

The  experience  of  the  agriculturists  in  this  section  on  the 
desirableness  of  forest  culture  has  ripened  into  a  desire  now 
to  look  into  the  subject  earnestly.  All  are  ready  to  admit 
that  we  have  foolishly  cut  down  the  forest,  and  that,  now  that 
we  have  shipping  facilities  and  good  roads,  the  timbers  that 
were  cut,  piled  and  burned,  might,  to  a  large  extent,  have 
been  preserved  and  marketed  as  they  attained  proper  age.  It 
is  a  comparatively  rare  thing  now  to  find  a  piece  of  bush  land 
on  one  of  our  farms  containing  trees  suitable  for  square  tim- 
ber. The  demand  has  been  rapidly  increasing,  and  ail  avail- 
able timber  has  been  culled  out,  leaving  little  else  than  de- 
formed and  }Oung  wood.  The  buzz  of  the  saw-mill  used  to 
be  heard  at  almost  every  road  corner.  Now,  it  is  rarely  heard, 
because  there  is  no  timber  supply.  The  lumber  supply  used  to 
be  large  in  this  western  section,  and  our  trade  with  the  cities 
and  larger  eastern  towns  was  one  of  our  most  prolific  sources 
of  wealth.  Now  we  must  carry  nearly  all  our  lumber  from 
northern  districts,  that  are  being  denuded,  doubtless,  in  the 
same  manner  as  our  own  fair  lands. 

We  have  all  observed  how  the  winds  of  winter  sweep  over 
ns  with  baneful  effect,  where  they  might  be  employed  as  mes- 
sengers of  good,  as  cleansers  of  the  air,  and  health  dis- 
tributors. 

Yes,  we  feel  the  want  of  forest  for  other  purposes  too. 
Almost  every  farm  needs  a  wind-break  in  some  direction,  and 
many  feel  keenly  the  want  of  such  protection.     Springs  and 
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small  streams  that  used  to  afford  a  plentiful  water  supply  the 
year  round  for  man  and  beast  have  disappeared  entirely.  We 
find,  too,  that  the  birds  huve  left  us,  with  the  exception  of 
a  few  kinds,  and  these  only  in  small  numbers.  Farmers  have 
comparatively  little  of  the  poetry  of  life  in  their  composition, 
and  hence,  in  referring  to  the  absence  of  birds,  we  regret  the 
fact  on  account  of  their  usefulness  in  destroying  insects  that 
are  injurious  to  vegetation  and  the  growing  crops.  The  song 
of  birds  is  certainly  delightful,  but  when  we  find  that  the  lit- 
tle friends  are  of  great  usefulness,  their  songs  are  sounds  of 
welcome. 

In  this  section,  we  begin  to  think  over  ways  and  means 
for  the  protection  of  the  forest  now  standing,  and  how  we  can 
best  promote  a  taste  for  Forestry  and  more*  general  culti- 
vation for  profit,  as  well  as  ornament.  In  the  town  of  God- 
erich,  the  Council  have  placed  upon  the  books  a  by-luw,  by 
which  any  person  who  plants  trees  on  the  streets  for  shade 
and  ornament,  and  causes  them  to  grow  for  two  years,  be- 
comes entitled  to  twenty-five  cents  per  tree  in  cash.  This  has 
stimulated  tree-planting  to  such  an  extent  that  in  a  few  years 
the  town  will  bear  a  forest  appearance.  In  the  township  of 
Colborne,  one  farmer  has  divided  off  his  farm  into  regular 
fields,  and  planted  along  the  fences  trees  of  various  kinds  from 
the  forest.  These  trees  are  planted  about  thirty  feet  apart, 
and  apple  trees  planted  between  them.  In  a  couple  or  three 
years,  when  the  trees  have  attained  sufiicient  size,  he  intends 
taking  away  his  present  fences  and  running  wire  fences  all 
over  his  farm,  using  the  trees  as  he  would  posts. 

Our  West  Riding  Agricultural  Society  is  likely  next  year 
to  offer  good  prizes  for  the  best  and  largest  forest  plat  planted 
by  any  farmer.  One  enthusiast  has  already  offered  $50  to- 
wards this  object. 

But  I  believe  something  more  than  all  this  is  necessary  to 
forward  an  interest  in  Forestry.  The  rising  generation  must 
be  educated,  so  that  the  subject  will  be  fully  understood  and 
appreciated.  I  believe  our  public  common  schools  should  in- 
troduce a  branch  not  yet  touched  upon — Forestry  and  Arbori- 
culture or  general  Horticulture.  And  the  school  grounds 
could  be  utilized  for  experimental  purposes  to  illustrate  these 
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stndies  in  a  practical  manner.  Townships  should  pass  by- 
laws giving  credit  on  account  of  taxes  to  any  and  every  farmer 
who  would  do  a  certain  amount  of  roadway  planting.  I  be- 
lieve that  in  roadway  planting,  the  trees  should  be  planted  in 
place  of  fence  posts,  and  the  barbed-wire  can  be  used  upon 
these  trees  in  a  few  years,  and  thus  we  have  ornament,  shade 
and  the  cheapest  and  best  fence  any  farmer  can  erect.  Fol- 
. lowing  such  a  course,  wo  can  travel  with  pleasure  along  our 
public  highways  at  any  time,  and  especially  in  winter;  these 
trees  break  the  force  of  keen  winds,  and  the  danger  of  snow 
blocking  is  got  rid  of  as  well.  Besides,  any  farm  thus  beauti- 
fied will  be  enhanced  in  actual  market  value  more  than  live 
times  the  cost  of  trees  and  wire. 

Railway  companies  might  plant  the  European  Larch  or 
Canadian  Tamarac  along  their  lines  for  ornament,  wind  and 
snow  break  and  profit.  These  trees  are  fast  growing,  and 
would,  in  a  few  years,  attain  growth  sufficient  to  do  useful  for 
ties. 

Doubtless,  there  is  cause  of  alarm  when  we  see  the  de- 
struction of  forests  being  carried  on  so  rapidly,  but  the  warn- 
ings already  given  have  been  effectual  in  kindling  an  interest 
in  the  subject,  and  already  we  have  instances  of  practical 
Forestry  among  our  more  advanced  and  modern  farmers. 
Waste  lands  are  being  planted  and. the  lake  dnd  river  banks 
being  utilized.  In  cutting  for  wood  or  square  timber,  more 
care  is  taken  to  save  the  young  trees  and  cut  only  such  as  can 
be  spared  or  have  reached  maturity.  We  find  our  bush  lands 
cleared  of  fallen  timber  more  than  in  days  of  yore.  In  fact, 
every  thing  tends  to  prove  that  the  mind  of  the  modern  agri- 
culturist is  occupied  with  the  'consideration  of  the  interest- 
ing and  profitable  subject  of  Forestry. 
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TREE-PLANTING  ON  THE  PLAINS. 

[A  paper  red  at  Topeka  before  the  State  Horticultural  Society  by  ITon. 
Martix  Allek,  of  Hays  City,  Elli3  county,  Kansas,  Chairman  of  the 
Standing  Committee  on  Forestry.] 

IT  haft  been  well  said  that  history  repeats  itself.  As  Abra- 
ham and  Lot,  of  old,  parted  from  each  other  on  the  plains 
of  Palestine,  when  the  pasturage  became  scanty  for  their 
great  flocks  and  herds,  so  have  the'  people  of  these  United 
States  been  continually  parting  from  each  other  as  the  means 
of  subsistence  became  scanty,  part  of  them  always  pushing 
westward,  and  generally  to  new  and  more  fertile  lauds. 

I  very  well  remember,  but  little  more  than  forty  years  ago, 
of  people  emigrating  from  the  poorest  part  of  the  State  of 
Ohio  to  the  fertile  prairies  of  Illinois,  and  becoming  com- 
pletely disgusted  with  the  change.  Some  returned  again  to 
their  "wife's  relations,"  amidst  the  dense  forests  and  scantv 
soils  of  Southeastern  Ohio. 

More  than  thirty  years  ago  I  went,  myself,  out  on  to  the 
prairies  of  Illinois,  fully  a  hundred  miles,  into  what  Professor 
Charles  S.  Sargent,  in  his  article  in  the  October  number  of  the 
North.  American  Review  (if  I  can  understand  him),  is  pleased 
to  call  the  ^^ debatable  ground;''  where,  if  trees  are  planted 
and  they  thrive,  ^Uhe  plain  is  pushed  back  a  Utile"  At  that 
time  it  was  thought  by  many  that  the  soil  of  the  prairies  in 
that  region  was  not  adapted  to  the  growth  of  either  fruit  or 
forest  trees,  nor  the  cultivation  of  grasses. 

During  twelve  years  of  the  time  I  staid  there,  however,  I 
grew  forest  trees  in  abundance,  ten  to  twelve  inches  in 
diameter;  fruit  became  a  drug  in  the  market,  and  the  cul- 
tivated sorts  of  grasses  became  a  leading  crop  of  the  husband- 
man, and  I  feel  safe  in  sayinor  that  the  timber  of  that  whole 
region  of  "  debatable  ground^'  has  more  than  doubled,  if  not 
trebled,  in  the  past  twenty-five  years. 

How  mightily  must  the  plain  have  been  ^^ pushed  back*'  from 
that  quarter ! 

We  have  good  reason  to  believe  that  the  same  "  pws/n'/?? 
back''  has  been  the  rule  for  hundreds  of  miles,  across  mighty 
rivers  and  plains,  toward  the  setting  sun,  wherever  civilized 
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mim  has  set  up  the  usual   barriers  to  the  annual  sweep  of 
prairie  tires. 

On  the  29th  day  of  August,  a.  d.  1877, 1  was  at  Ossawato- 
raie — on  the  twenty-first  anniversary  of  the  memorable  battle 
at  that  place.  On  the  porch  of  the  hotel  a  gentleman  was 
telling  nie  of  the  incidents  of  1859  at  that  place,  when  the 
house  was  new,  of  the  great  convention  held  there,  inaugurat- 
ing the  Republican  party  in  this  State,  and  of  the  speech  of 
Horace  Greeley  on  that  occasion. 

I  called  the  gentleman's  attention  to  a  tree,  a  foot  or  more 
in  diameter,  near  the  corner  of  the  house,  and  asked  him  how 
large  it  was  at  the  time  he  was  tolling  about.  Said  he,  "  Sir, 
that  ti'ee  had  not  then  been  planted." 

Later  in  the  day  an  old  citizen  of  the  place  was  called  upon 
to  describe  the  battle,  and  in  doing  so  he  pointed  out  the 
ground  over  which  the  foe  had  approached,  the  locality  being 
covered  with  a  dense  growth  of  Oak  and  Hickory  trees  that 
appeared  to  me  to  be  from  six  to  ten  inches  in  diameter  and 
about  thirty  feet  high.  After  a  slight  pause,  the  speaker 
said :  "  That  timber  was  not  there  then.     It  has  grown  since." 

The  growth  was  evidently  not  from  any  effort  of  man, 
other  than  the  prevention  of  prairie  and  forest  fires. 

This  was  not  upon  what  is  denominated  as  the  '^debatable 
grouniT'  by  Mr.  Sargent,  but  in  that  region  described  by  him 
ns  ^^  the  great  plains  remote  from  the  Atlantic,  the  Gulf,  and 
the  Lakes,  cut  oft!  from  the  Pacific  by  innumerable  mountain 
ranges;"  and  he  says  "this  great  interior  region  receives  a 
meager  and  uncertain  rainfall,  suflScient  to  insure,  indeed,  a 
growth  of  herbage,  but  not  sufiicient  to  sustain  even  the 
scantiest  forest." 

The  same  condition  of  the  original  forests,  extending  them- 
selves by  reaching  out  of  new  growth  from  their  margins, 
raay  be  observed  to  be  quite  general,  not  only  at  Ossawatomie, 
but  all  over  the  State  up  to  the  sixth  principal  meridian  or 
further.  But  there  is  an  imaginary  line  somewhere  away  out 
beyond  the  center  of  population  in  the  State,  where  large 
herds  of  cattle  and  flocks  of  sheep  are  more  numerous,  and 
people  and  plowing  more  scant,  and,  therefore,  prairie  fires 
more  frequent  and  wide-spread,  and  the  natural  increase  of 
trees,  for  these  and  some  other  reasons,  has  not  kept  up  with 
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that  of  the  eastern  part  of  the  State.  The  principal  one  of  the 
other  reasons  referred  to  in  the  last  sentence,  is  the  dry  atmos- 
phere and  uncertain  rainfall,  which  is  mainly  due  to  the  rapid 
natural  slope  of  the  country.  When  an  excess  of  rain  falls 
the  drainnge  is  such  as  to  lead  the  surplus  rapidly  out  of  the 
country,  and  it  is  not  easily  induced  to  return.  The  remedy 
is  plain  and  simple.  Let  a  small  dam  be  built  wherever  a 
public  road  crosses  a  depression.  It  will  be  found  upon  ex- 
amination that  each  mile  of  road  along  the  section  lines 
(where  the  roads  are  designed  to  be)  affords  opportunity  for 
from  one  to  five  such  dams,  each  capable  of  holding  in  re- 
serve, without  great  expense,  from  one  hundred  to  one  thou- 
sand tons  of  water.  Wherever  as  much  earnest  effort  has 
been  expended  upon  what  is  known  as  the  treeless  plains  to 
retain  the  water  supply  in  working  the  roads,  as  has  been  ex- 
pended in  the  Eastern  and  Middle  States  to  overcome  their 
surplus  water  or  to  cure  their  mud-holes,  coupled  with  a  reason- 
able effort  in  tree-planting,  I  apprehend  that  our  once  treeless 
plains  will  have  been  redeemed  from  the  epithet  of  treeless. 

With  this  digression  (if  it  be  such),  allow  me  to  refer  to  my 
own  growing  of  trees  two  thousand  feet  above  the  sea  level, 
and  two  hundred  and  twenty-two  miles  by  rail  west  of  the 
Capital,  where,  for  the  past  four  years,  our  average  rainfall 
has  been  slightly  below  twenty  inches,  which,  according  to 
Mr.  Sargent,  would  cause  our  "  scanty  forest  to  disappear  en- 
tirely;" yet,  I  have  to  say,  notwithstanding  his  theory  and 
the  adverse  seasons  affecting  the  matter,  that  my  growths  of 
trees  show  about  as  follows,  to  wit : 

Cottonwood 5  inches  in  6  years.  Ailanthus 2}  inches  in  4  years. 

Wild-Cherry 2      *'  4     "  Bhick-Locust....2i       "  4       " 

Green-Ash  3      "  8     "  Elm 2^      "  4       *' 

Hackberry 3}    *'  8     "  Black-Walnut..2        "  4       •* 

Box-Elder 5      "  7     *' 

These  are  conservative  estimates,  made  from  actual  measure- 
ments, and  somewhat  exceeded  by  some  of  the  specimens  I 
have  pKced  upon  your  table  for  exhibition,  and  sustained  by 
other  specimens  cut  at  random  from  the  natural  forests  of 
Ellis  county. 

A  tree  twelve  inches  in  diameter  ought  to  be  forty-eight 
feet  high,  or  four  feet  in  height  for  each  inch  in  diameter.  If 
less,  its  limbs  should  make  up  the  deficiency  in  height;  there- 
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fore,  five  and  one-third  such  trees  should  make  a  cord  of 
wood.  But  to  be  safe,  suppose  we  take  six  such  trees  for  a  cord, 
and  suppose  trees  will  grow  to  this  size  twelve  feet  Apart  each 
way,  or  three  hundred  to  an  acre.  That  would  give  fifty  cords 
of  wood  to  the  acre* 

Cottonwood  would  reach  this  size  at  14  years  from  plant- 
ing; Wild-Cherry,  24  ;  Green- Ash,  32 ;  Hackberry,  27;  Box- 
Elder,  17;  Ailanthus,  19;  Black  Locust,  19;  Elm,  19;  and 
Black  Walnut  at  24. 

The  value  of  this  wood  can  be  better  estimated  by  each  of  you 
for  your  respective  localities  than  by  myself.  With  us  it  would 
now  be  worth,  probably,  five  dollars  per  cord  in  the  tree,  or 
two  hundred  and  fifty  dollars  per  acre — some  of  the  sorts  less 
and  others  more.  Some  would  be  worth  twice  as  much  for 
other  purposes,  and  many  of  the  sorta  would,  no  doubt,  be 
worth  more  to  let  stand  and  grow  to  greater  maturity  than 
for  any  use  it  could  be  put  to  at  this  age.  Many  .of  you  may 
think  that  these  trees  could  be  grown  to  this  size  at  eight  feet 
apart  as  well  as  at  twelve.  If  so,  the  number  of  trees  would 
be  more  than  doubled,  and,  therefore,  the  profits  correspond- 
in^lv  enhanced. 

Aside  from  the  expense  of  planting  and  the  care  necessarily 
bestowed  for  the  first  year  or  two,  it  will  be  quite  safe  to  saj' 
that  the  brush  and  wood  obtained  from  the  necessary  thinning 
and  pruning  would  abundantly  pay  for  all  trouble  and  expense 
in  taking  care  of  a  timber  plantation. 

Further  experiments  have  more  fully  convinced  me  of  the 
necessity  of  using  only  the  best  stock  for  [planting.  In  the 
spring  of  1879  I  procured  from  a  leading  nursery  firm  in 
Illinois  what  they  sent  me  for  seedlings  of  the  White*Ash, 
but  I  have  been  unable  to  discover  any  difierence  between  it 
and  trees  of  my  own,  grown  from  seed  of  Green- Ash,  gathered 
in  sight  of  my  own  door,  except  that  the  Illinois  grown  seed- 
lings have  not  up  to  this  time  made  one-half  the  growth  that 
my  own  have,  both  being  planted  on  the  same  day  and  in  ad- 
joining rows. 

Cuttings  should  be  procured  only  from  the  best  specimen 
trees.  Some  sorts  may  be  grafted,  using  scions  from  the  best 
growers  only.  If  seeds  are  planted  they  had  best  be  put  in 
thickly,  and  the  fittest  plants  only  allowed  to  survive. 
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Professor  Sargent, in  his  article  heretofore  referred  to,  says: 
"  The  removal  of  a  forest  from  any  region  will  not  diminish 
the  amount  of  rain  falling  upon  it,  nor  can  the  increase  of 
forest  area,  in  a  slightly  wooded  or  treeless  country,  increase 
its  rainfall."  And,  two  or  three  sentences  further  on,  he  says : 
"But  if  the  forest  does  not  cause  rain  to  fall,  it  husbands  it 
after  it  has  fallen.  ...  It  prevents  the  water  which  has 
fallen  from  flowing  away  too  rapidly  over  the  surface  of  the 
ground;  it  protects  springs;  it  checks  evaporation,  equalizes 
the  temperature,  and  breaks  the  force  of  destructive  winds." 

I  most  respectfully  submit  to  this  intelligent  audience  if 
these  are  not  the  elements  for  the  preservation  of  moisture, 
and  would  ask  if  we  are  not  to  look  to  a  moist  condition  of 
the  atmosphere  for  rain  to  what  source  shall  we  look? 

Does  Mr.  Sargent  wish  to  be  understood  that  a  condition  of 
moisture,  or  a  lack  of  it,  makes  no  diff'erence  in  the  rainfall 
of  a  country? 

But  Mr.  Sargent,  if  it  were  possible, seems  to  blunder  worse 
and  worse  as  he  proceeds, for  near  the  close  of  his  article  he  says: 
"The  law  known  as  the  Timber-Culture  Act  should  no  longer 
be  allowed  to  disgrace  the  statute  book,"  because,  as  he  further 
says,  "  it  has  given  rise  to  r/igantic  fratids,  and  has  already  cost 
thegovernment  several  million  acres  of  lan(l,which  have  passed 
into  private  hands  without  any  return  whatever."  Does  he 
mean  to  say  it  is  a  gigantic  fraud  for  this  government  to  ofter 
to  one  of  its  citizens  one  hundred  and  sixty  acres  of  land  for 
planting  and  cultivating  one*sixteenth  of  its  area  in  timber; 
or  is  the  fraud  in  the  citizen  attempting  to  comply  with  the 
oflt'er  of  the  government;  or  is  the  fraud  upon  the  part  of  the 
government :  or  where,  pray,  does  the  fraud  come  in  under 
this  act,  and  how  does  it  become  so  gigantic  when  the  grant  is 
confined  to  one  hundred  and  sixty  acres  of  land,  located  where 
the  whole  drift  of  Mr.  Sargent's  article  is  attempting  to  show 
the  land  is  worthless,  and  where  trees  will  not,  or  can  not  at 
best,  grow  without  artificial  irrigation  ? 

In  regard  to  the  "  several  million  acres"  that  have  already 
^^  passed  into  private  hands''  under  this  act,  I  have  to  say  that 
Mr.  Sargent  only  shows  a  wonderful  lack  of  information ; 
.  .  .  because,  up  to  the  time  of  his  article  going  to  press, 
no  final  proofs  had  been  offered  under  this  law;  hence,  the 
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government  had  not  painted  with  a  single  acre.  Fifty  final 
proofs,  or  8,000  acres,  will  cover  the  total  up  to  this  time,  De- 
cember, 1882. 

Nor  is  this  at  all  surprising,  because  final  proof  upon  this 
cl<nss  of  claims  is  only  contemplated  during  the  five  years 
following  the  first  eight  years  after  the  initiatory  steps  are 
taken ;  and  I  very  well  remember,  but  little  more  than  nine 
years  ago,  applying  to  make  an  entry  under  this  law,  and  my 
papers  being  rejected  because  the  local  land  office  had  not 
then  been  supplied  with  the  necessary  books  and  papers  for 
the  transaction  of  business  under  that  law.  The  government 
has  done  well  in  the  enactment  of  this  law.  It  ought  to  go 
one  step  further,  and  provide  for  a  School  of  Forestry,  where 
information  could  be  best  obtained,  how  to  proceed  with  the 
planting  and  culture  here  upon  the  Plains,  where  most  of  the 
work  under  the  act  in  question  is  to  be  done,  and  where  the 
work  in  that  line  is  somewhat  different  from  where  forests 
already  abound.  It  should  also  further  provide  that  this  class 
of  claims  can  not  be  changed  into  others,  or,  in  others  words, 
once  a  timber  claim  always  a  timber  claim. 

I  can  not  allow  this  opportunity  to  pass  without  saying  that 
the  years  1875  to  1878,  inclusive,  were  favorable  years  for 
starting  trees  upon  the  western  plains ;  that  all  the  years  since 
have  been  the  reverse ;  that  a  change  for  the  better  can  not, 
ill  the  nature  of  things,  be  long  delayed.  Let  us,  therefore, 
look  with  confidence  for  good  seasons  to  plant  and  replenish 
our  timber  lots  at  once.  Let  us  be  instant  in  season  and  out 
of  season,  as  Paul  was  in  the  spread  of  the  gospel.  Let  us 
plow,  plant,  and  carefully  cultivate,  as  becomes  men  of  in- 
telligence in  defense  of  our  country,  with  the  full  determina- 
tion not  only  to  help  ourselves  individually,  but  also  to  en- 
hance the  public  good  and  to  promote  the  general  welfare. 
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THE  NEW  FORESTRY  LAW  OP  MASSACHUSETTS. 

Chapter  255,  Acts  op  1882. 

AN  ACT  authorizing  Towns  and  Cities  to  provide  for  the"  preservation 

and  reproduction  of  Forests. 

Be  it  enactedy  etc^  as  follows : 

SECTION  1.  The  voter«  of  anj'  Town,  at  a  meeting  legally 
called  for  the  purpose,  and  the  City  Council  of  any  City, 
may,  for  the  purpose  of  devoting  a  portion  of  the  territory  of 
such  Town  or  City  to  the  preservation,  reproduction,  and  cul- 
ture of  Forest  Trees  for  the  sake  of  the  wood  and  timber  there- 
on,  or  for  the  preservation  of  the  water  supply  of  such  Town  or 
City,  take  or  purchase  any  land  within  the  limits  of  such 
Town  or  City,  may  make  appropriations  of  money  for  such 
taking  or  purchase,  may  receive  donations  of  mone}'  or  land 
for  the  said  purposes  and  may  make  a  public  domain  of  the 
land  so  devoted,  subject  to  the  regulations  hereinafter  pre- 
scribed. The  title  of  all  lands  so  taken,  purchased,  or  re- 
ceived, shall  vest  in  the  Commonw^ealth,  and  shall  be  held  in 
perpetuity  for  the  benefit  of  the  Town  or  City  in  which  such 
land  is  situated. 

Sec  2.  A  Town  or  City  taking  land  under  this  act  shall, 
within  sixty  days  after  such  taking,  file  and  cause  to  be  re- 
corded in  the  Registry  of  Deeds  for  the  County  or  District  in 
which  the  land  is  situated  a  description  thereof  sufficiently 
accurate  for  identifying  the  same.  In  case  such  Town  or  City 
and  the  owner  of  such  land  do  not  agree  upon  the  damage 
occasioned  by  such  taking,  such  damage  shall  be  ascertained 
and  determined  in  the  manner  provided  in  case  of  the  taking 
of  land  for  a  highway  in  such  Town  or  City,  and  such  Town 
or  City  shall  thereupon  pay  such  sums  as  may  finally  be  de- 
termined to  be  due. 

Sec.  3.  The  State  Board  of  Agriculture  shall  act  as  a 
Board  of  Forestry,  without  pay,  except  for  necessary  trav- 
eling expenses,  and  shall  have  the  supervision  and  manage- 
ment of  all  such  public  domains,  and  shall  make  all  neces- 
sary regulations  for  their  care  and  use,  and  for  the  increase 
and  preservation  of  the  timber,  wood,  and  undergrowth 
thereon,  and  for  the  planting  and  cultivating  of  trees  therein. 
The  said  board  shall  appoint  one  or  more  persons,  to  be  called 
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Keepers,  to  have  charge,  subject  to  its  direction,  of  each  such 
public  domain,  enforce  its  regulations,  aiid  perform  such  labor 
thereon  as  said  board  sljall  require;  and  said  keepers  shall 
have  the  same  power  to  protect  such  domain  from  injury  and 
trespass,  and  to  keep  the  peace  therein  as  Constables  and 
Police  Officers  in  Towns. 

Sec.  4.  Said  Board  may  lease  any  building  that  may  be  ou 
any  such  public  domain  on  such  terms  as  it  shall  deem 
expedient.  All  sums  which  may  be  derived  from  rents  and 
from  the  sale  of  the  products  of  any  such  domain  shall  be 
paid  to  said  Board,  and  shall  be  applied  by  it,  so  far  as  nec- 
essary, to  the  manageYnent,  care,  cultivation,  and  improve- 
ment of  such  domain  ;  and  any  surplus  remaining  in  any 
year  shall  be  paid  over  to  the  City  or  Town  in  which  such 
domain  is  situated.  Said  Board  shall  not,  however,  expend 
upon  or  on  account  of  such  public  domain  in  any  year  a 
greater  amount  than  it  receives  as  aforesaid. 

Sbc.  5.  A  City  or  Town  in  which  any  such  public  domain 
is  situated  may  erect  thereon  any  building  for  public  instruc- 
tion or  recreation,  provided  that  such  use  thereof  is  not  in  the 
j.udgment  of  said  board  inconsistent  with  the  purposes  ex- 
pressed in  section  one. 

•  S^c.  6.  No  land  shall  be  taken  or  purchased,  no  building 
shall  be  erected  on  any  such  domain,  and  no  expenditures 
shall  be  authorized  or  made,  or  liability  be  incurred  under 
this  act  by  any  City  or  Town  until  an  appropriation  sufficient 
to  cover  the  estimated  expense  thereof  shall  in  a  Town  have 
been  made  by  a  vote  of  two-thirds  of  the  lesjal  voters  of  such 
Town  present  and  voting  in  a  legal  town  meeting  called  for 
the  purpose,  or  in  a  City  by  a  vote  of  two-thirds  of  each 
branch  of  the  City  Council  of  such  City;  such  expenditures 
shall  in  no  case  exceed  the  appropriations  made  therefor,  and 
all  contracts  made  for  expenditures  beyond  the  amount  of 
such  appropriations  shall  be  void ;  and  all  expenditures  under 
this  act  shall  be  subject  to  the  laws  of  this  Commonwealth 
limiting  municipal  indebtedness. 

Sec.  7.  For  the  purpose  of  defraying  the  expenses  incurred 
under  the  provisions  of  this  act,  any  Town  or  the  City  Council 
of  any  City,  may  issue  from  time  to  time,  and  to  an  amount 
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not  exceeding  the  sum  actually  expended  lor  the  taking  or 
purchase  of  lands  for  such  public  domain,  bonds  or  certifi- 
cates of  debt,  to  be  denominated  on  the  face  thereof  the 
"  Public  Domain  Loan,"  and  to  bear  interest  at  such  rates  and 
to  be  payable  at  such  times  as  such  Town  or  City  Council  may 
determine;  and  for  the  redemption  of  such  loan  such  Town  or 
City  Council  shall  establish  a  sinking  fund,  sufficient,  with  the 
accumulating  interest,  to  provide  for  the  payment  of  such  loan 
at  maturity.  All  amounts  received  on  account  of  such  public 
domain  shall  be  paid  into  such  sinking  fund  until  such  fund 
shall  amount  to  a  sum  sufficient,  with  its  accumulations,  to 
pay  at  maturity  the  bonds  for  the  security  of  which  the  fund 
was  established. 

Sec.  8.  This  act  shall  take  effect  upon  its  passage. 

[^Approved  May  25, 1882.] 

As  one  of  the  first  fruits  of  this  legislation  a  measure  has 
been  undertaken  in  Middlesex  County,  which  can  best  be 
known  from  the  following  circular  that  has  been  issued : 


"  THE    MIDDLESEX    FKLLS. 


"  A  tract  of  about  4,000  acres,  including  nearly  500  of  water  reser- 
voirs, natural  or  artificial,  is  to  be  made  a  public  Forest,  under  the  care  of 
a  State  Board  of  Forestry,  according  to  chapter  255  of  the  Acts  of  1882, 
whenever  the  City  of  Maiden  and  the  Towns  of  Stoneham,  Melrose,  Med- 
ford,  and  Winchester,  have  voted  to  devote  each  its  share  of  the  territory 
for  that  purpose.  To  encourage  such  a  vote,  a  Board  of  Trustes  has  been 
enlisted,  who  will  receive  and  hold  condittoxal  obugatioxs  to  be  collected 
and  paid  over  to  the  aforesaid  municipalities,  when  by  their  concurrent 
votes  the  title  becomes  vested  in  the  Commonwealth. 

"All  citizens  of  Massachusetts  are  interested  in  restoring  the  Pines  to 
the  barren  hills,  where  they  will  flourish  as  nothing  else  can.  Health, 
wealth,  and  pleasure,  await  the  success  of  this  grand  experiment.  Our 
mother  country  owes  her  charming  forests  to  her  monarchs  and  her  hunt- 
ing aristocracy.  Must  a  republic  do  without  them?  Must  our  forests  be 
exterminated  because  every  man  is  his  own  monarch  ?  Every  man  and 
woman  will  answer,  NO;  and,  if  able,  it  is  hoped  will  sign  the  obligation 
herewith  inclosed,  after  filling  it  out  according  to  his  or  her  ability,  and 
Bend  it  to  Mr.  H  knry  Brooks,  97  Beacon  Street,  Boston,  who  is  acting  as  Sec- 
retary of  the  Trustees  named  in  the  form  of  'Conditional  Obligation.' 

Elizur  Weight, 

**  January  15, 1883.  President  Middlesex  Fells  Association." 

The  following  is  a  copy  of  the  conditional  obligation  above 
referred  to : 
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"  I,  ,  of ,  do  hereby  promise,  on  the  conditions  hereinafter 

staled,  to  pay  to  Elisha  S.  Converse,  Samuel  E.  Sewall,  John  D.  Long, 
Benjamin  F.  Butler,  Albert  Palmer,  Edmund  Dwight,  Francis  Brooks, 
George  E.  Rogers,  Frank  B.  Fay,  Lyman  Dike,  Daniel  Needham,  Joseph 
B.  Wilde,  Elizur  Wright,  Mrs.  George  L.  Stearns,  Mrs.  Julia  Ward  Howe, 
Mrs.  Dr.  L  T.  Talbot,  Miss  Abby  May,  Mrs.  M.  Hemenway,  Mrs.  John 
E.  Lodge,  Mrs.  Ex-Gov.  Claflin,  T.  W.  Higginson,  Henry  Brooks,  Mrs. 
Mary  A.  Livermore,  Mrs.  Luther  Hill,  Mrs.  Prof.  C.  E.  Pickering,  Mrs. 

Charles  Sprague,  Trustees,  the  sum  of dollars,  as  a  donation  for  the 

purpose  of  setting  apart  and  establishing  a  certain  tract  of  land,  called 
the  MIDDLESEX  FELLS,  as  a  PubliT    Domain,  under  chapter  255  of 

the  Acts  of  1882,  hereunto  annexed  ;  such  sum  of dollars  to  be  paid 

by  me  on  demand  of  a  majority  of  said  Trustees,  either  in  cash  or  by 
deed  of  land  within  the  said  Domain,  at  its  assessed  value  for  taxation, 
whenever  the  Towns  of  Stoneham,  Medford,  Winchester,  Melrose,  and 
the  City  of  Maiden,  each  and  all  of  them,  by  vote  or  resolution,  accord- 
ing to  said  Act,  shall  have  taken  such  land,  appropriating  for  the  same 
such  sums  as  a  majority  of  said  Trustees  shall  deem  reasonable,  and 
within  such  boundaries  as  shall  be  satisfactory  to  them;  it  being  under- 
stood that — and  it  is  one  of  the  conditions  of  this  obligation — the  funds 
coming  into  the  hands  of  the  said  Trustees  shall  be  paid  to  the  several 
towns  in  proportion  to  the  assessed  value  of  the  real  estate  to  be  paid  for 
by  each;  and  that  any  excess  remaining  in  their  hands  after  all  the  in- 
dividual titles  are  extinguished  shall  bo  expended,  under  their  direc- 
tion, with  the  consent  of  the  Board  of  Agriculture  acting  as  a  *  Board  of 
Forestry,'  in  making  roads  and  paths  for  the  convenience  and  pleasure  of 
the  public.  Signed:  . 

"  Witness :     ." 

[We  commend  the  above  statute  and  the  proceedings  under 
it,  as  tending  to  promote  a  public  interest  in  Forest  culture. 
It  can  scarcely,  however,  be  expected  that  extensive  forests 
will  hereafter  thus  be  created  and  maintained,  where  the  titles 
are  to  he  acquired  by  purchase  through  the  actions  of  Towns 
and  Cities,  or  by  subscription  among  private  owners.  Under 
such  circumstances  as  those  under  which  the  improvements 
upon  the  Middlesex  Fells  are  undertaken  no  reason  can  be 
foreseen  that  should  hinder  complete  success.  The  commu- 
nity of  interest  thus  created  should  have  the  happiest  effect 
in  promoting  an  improvement  that  will  long  survive  those 
who  are  active  in  originating  and  organizing  the  enterprise, 
and  the  example  thus  presented  should  become  a  model  for 
imitation  throughout  the  country.] 
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ENCOURAGEMENT  OF  TREE-PLANTING  IN  COLO- 
RADO. 

AN  ACT  to  encourage  the  Planting  of  Trees  upon  the  Roadsides,  and  along 
the  Line  of  Irrigating  Canals  and  upon  Lands  under  Irrigation.  [Ap- 
proved February  12,  1881.] 

SEC.  1.  Be  it  enacted^  etc, :  That  whenever  the  owner  or  oc- 
cupant of  land  under  irrigation  within  this  state,  has,  or 
shall  hereafter  plant  any  fruit  or  forest  trees,  there  shall  not 
be  added  any  increased  valuation  in  the  assessment  of  said 
U\nd,  by  reason  of  the  gain  in  value  that  may  be  acquired  by 
reason  of  such  planting  and  cultivation,  within  a  period  of 
ten  years  thereafter. 

Sec.  2.  That  whenever  a  line  of  forest  trees,  not  less  than 
sixteen  feet  apart,  shall  hereafter  be  planted,  at  not  more  than 
eight  feet  from  the  outer  line  of  a  highway  upon  which  his 
land  may  border,  or  along  ditches  within  his  land,  and  kept 
in  good  growing  condition  for  three  years,  there  shall  be  paid 
as  a  premium  to  such  owner  of  the  said  land,  on  the  fourth 
year,  and  for  the  next  six  years  following,  the  sum  of  two 
dollars  for  every  one  hundred  trees  so  planted,  provided  that 
said  trees  be  so  long  kept  in  good  growing  condition. 

Sec.  3.  Any  person  injuring  or  destroying  any  tree  or  trees 
planted  upon  the  roadside,  or  along  the  line  of  irrigating  ca- 
nals, or  upon  private  lands,  shall  be  liable  for  thrice  the  amount 
of  damage  done,  to  be  recovered  in  a  civil  action ;  and  in 
case  of  malicious  injury,  he  may  be  further  prosecuted  for 
misdemeanor. 

Sec  4.  In  case  of  any  damage  done  to  planted  trees  by  do- 
mestic animals,  the  owner  of  said  trees  may  recover  full  dam- 
age from  the  owner  pf  said  animals,  as  provided  in  the  last 
preceding  section  of  this  act;  Provided^  said  trees  are  planted 
inside  of  a  lawful  fence,  or  boxed  to  a  height  of  not  less  than 
five  feet. 

Sec  5.  The  county  assessors  in  making  their  returns  shall 
report  the  number  of  trees  upon  which  such  premium  may  be 
due,  under  the  second  section  of  this  act,  and  may  require  evi- 
dence of  the  number  and  condition  of  said  trees,  aa  in  other 
statements  by  the  owners  of  taxable  property. 

Sec  6.  The  State  Auditor  shall  include  in  each  official  re- 
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port  of  assessments  made  to  the  Governor,  a  statement  by 
counties,  of  the  number  of  trees,  and  the  amount  of  premiums 
paid  under  this  act. 

Sec.  7.  In  case  of  any  unusual  success  in  growth  or  man- 
agement of  plantations  of  trees  under  this  act,  the  assessors 
are  hereby  required  to  report  as  I'ully  as  practicable,  the  kind 
or  species  of  trees,  and  any  facts  concerning  their  care  and 
management  that  may  have  been  observed.  Such  special  re- 
ports shall  be  written  upon  separate  sheets  of  paper,  and  shall 
be  transmitted  by  the  assessors  to  the  StateAuditor,  who  shall 
transmit  the  same  to  the  Secretary  of  the  Board  of  Agricul- 
ture for  the  information  of  the  said  Board.  Such  premium  to 
be  paid  by  the  collector  of  revenue  for  the  county  in  which 
such  trees  may  be  growing,  upon  the  certificate  and  affidavit 
of  the  county  assessor,  and  such  collector  shall  be  allowed  pay 
out  of  the  State  Treasury  for  the  same. 


UPON  THE  PUBLIC  ENCOURAGEMENT  OF  FOREST 

TREE-PLANTING. 

[Av  Address  delivered  in  tlie  llall  of  the  House  of  Representatives,  in  the 
Capitol  of  the  State  of  Minnesota,  on  Wednesday  evening,  February 
21,  1883,  by  Fbankmn  B.  Hough,  Ph.D.,  Chief  of  the  Forestry  Di- 
vision,  Department  of  Agriculture. 

Upon  the  13th  of  February  last,  the  writer  received  a  letter  from 
the  Hon.  Leonard  B.  Hodges,  Secretary  of  the  Minnesota  State  For- 
estry Association,  inclosing  a  letter  of  invitation  to  address  the  Legis- 
lature and  citizens,  at  the  State  Capitol  upon  the  subject  of  Forestry. 
In  this  letter  he  said  : 

"The  inclosed  invitation,  signed  by  some  fifty  members  of  the 
Minnesota  Legislature,  and  nearly  as  many  more  of  the  most  promi- 
nent men  in  the  State,  including  leading  railway  officials,  State  offi- 
cers, editors,  bankers,  etc.,  representing  in  the  aggregate  more  than 
$200,000,000,  ought  to  be  conclusive  as  to  the  interest  we  feel  in 
the  advancement  of  Forestry." 

With  the  approbation  of  the  Commissioner  of  Agriculture  the  in- 
vitation was  accepted ;  and  as  the  session  was  to  end  on  Ist  of  March, 
it  was  found  necessary  to  meet  the  engagement  at  as  early  a  date 
as  possible.  This  was  found  to  be  the  day  above  mentioned,  and 
the  Hall  of  the  House  of  Representatives  in  the  new  Capitol,  at  St. 
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Paul,  was  by  a  resolution  of  the   House,  appointed  as  the  place  for 
the  delivery  of  the  Address.] 

IN  addressing  you  upon  the  subject  of  Forestry,  I  will  take 
it  for  granted,  that  its  importance  is  realized,  and  will 
therefore  waste  no  time  in  proving  what  I  will  presume  is 
an  admitted  fact — that  a  due  proportion  of  woodlands  in  a 
country,  is  essential  to  its  highest  agricultural  prosperity, 
and  that  Forest  Products  are  indispensable  to  the  wants  of 
civilized  man. 

We  will  first  inquire  as  to  what  is  this  proportion  of  native 
forests  throughout  the  world,  and  what  relations  they  have 
sustained  to  human  history  and  progress. 

In  deserts,  properly  so  called,  we  find  but  very  little  life, 
either  of  animal  or  vegetable  kind  ;  and  if  in  such  places 
we  now  find,  as  in  some  parts  of  Northern  Africa,  in  Western 
Asia  and  in  India,  the  ruins  of  ancient  civilization,  we  maybe 
assured  that  the  conditions  have  changed  since  these  struc- 
tures were  built — for  men  do  not  go  into  desert  regions  to 
build,  nor  to  construct  reservoirs  or  irrigating  canals  for  cul- 
tivation. They  may  be  driven  out  by  encroachment  of  the 
deserts,  as  is  now  going  on  in  some  parts  of  Persia  and  Tar- 
tary,  and  it  may  require  the  highest  ingenuity  and  skill  to 
hold  the  territory  fairly  in  possession,  where  the  physical 
conditions  favor  these  encroachments.  It  may  be  set  down 
as  the  next  thing  to  impossibility,  to  win  back  to  cultivation, 
a  region  once  invaded  by  the  desert  sands. 

Upon  great  grassy  plains,  like  the  steppes  of  Russia  and 
Siberia,  the  Savannas  of  South  America  or  our  own  great 
Plains,  we  find,  so  far  as  due  to  native  races,  no  settled  habita- 
tions, no  ruins  of  ancient  cities,  and  no  monuments  of  human 
industry  and  art.  If  such  regions  are  inhabited,  it  is  by  roving 
and  pastoral  tribes,  who  move  from  place  to  place  as  the  seasons, 
or  the  circumstances  require.  The  individual  ownership  of 
land  is  wholly  unknown.  The  earth  and  its  increase  are 
appropriated  for  the  time  being,  as  passing  wants  may  re- 
quire; and  neither  inheritance  of  estates  nor  progress  in  the 
arts  is  known  among  them,  so  long  as  left  dependent  upon 
their  own  resources. 

It  may  be  noticed  that  such  regions  are  often  geologically 
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of  more  recent  origin,  and  they  raay  possess  a  fertile  soil^  in- 
viting to  profitable  cultivation.  The  absence  of  forests  may 
be  due  to  accidental  causes,  such  as  annual  fires,  or  simply, 
perhaps,  because  the  seeds  of  trees  hav^  never  been  wafted  by 
the  winds,  or  lodged  by  other  natural  agencies,  in  places  con- 
genial to  their  growth.  We  know  that  this  is  so  upon  the 
prairies,  in  the  States  bordering  upon  the  Mississippi  on  either 
side,  because  no  difliculty  is  found  in  making  trees  grow, 
under  intelligent  care,  upon  any  part  of  them. 

But  it  is  only  in  countries  interspersed  with  woodlands,  and 
enjoying  the  humidity  and  fertility  which  this  implies,  that 
we  find  the  human  race,  working  out  the  refinements  of  sci- 
ence and  the  arts,  and  reaching  those  high  attainments  in  in- 
tellectual culture  and  personal  comfort,  that  distinguish  mod- 
ern civilized  life.  We  may  add  further,  that  these  at- 
tainments can  not  be  maintained  in  a  permanent  way,  and 
to  general  extent,  excepting  in  regions  where  woodlands 
may  be  made  to  grow. 

We  may  next  inquire  as  to  what  is  due  this  proportion  of 
woodlands  to  cultivated  fields,  and  how  do  they  produce  ef- 
fects beneficial  to  agriculture,  and  indispensable  to  its  suc- 
cess. In  considering  this  point,  we  will  for  the  moment  leave 
out  of  account  their  use  as  a  source  of  wood  and  timber- 
supply,  and  consider  simply  their  climatic  effect,  and  the 
incidental  benefits  that  we  derive  from  their  presence. 

This  will,  of  course,  depend  much  upon  the  local  climate 
of  the  given  region,  as  afl'ected  by  exposure  to  moisture- 
laden  ocean  winds  or  winds  that  come  dry  and  heated  from 
arid  plains — it  may  be  influenced  by  mountain  ranges,  by 
latitude,  elevation  above  the  sea  level,  and  many  other  causes. 

In  Great  Britain,  the  actual  percentage  of  woodland  is  a 
little  over  four  per  cent,  but  this  does  not  include  the  orna- 
mental plantations,  than  which  no  country  in  the  world  has  a 
finer  display.  Besides  this  the  British  Isles  lie  directly  under 
the  prevailing  winds  that  come  laden  with  moisture  from  the 
Atlantic,  and  from  this  cause  alone,  they  are  protected  from 
any  risk  of  drouth,  by  reason  of  clearings,  or  from  any  no* 
ticeable  eft'ect  upon  agriculture,  whether  the  forests  are  present 
or  absent. 

The  same  remark  will  apply  to  all  countries  exposed  to 
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prevailing  sea  winds.  It  may  further  be  stated,  as  a  gen- 
eral rule,  that  the  need  of  woodland  protection  increases,  as 
the  climate  is  found  dryer,  and  that  as  we  approach  regions 
of  the  arid  type,  a  considerable  proportion  of  forest  becomes 
absolutely  indispensable  to  agricultural  success. 

In  Europe,  taken  together,  we  find  the  actual  percentage, 
from  the  best  estimates,  about  29.5  per  cent.  In  Austria,  it 
18  29.4;  in  Germany,  26.1 ;  in  Turkey  and  Italy,  about  22; 
in  Switzerland,  18;  in  France,  17.3;  in  Greece,  14.3;  in  Spain, 
7.3;  in  Belgium  and  Holland,  7;  in  Portugal,  5.1;  in  Great 
Britain,  4.1,  and  in  Denmark,  3.4  per  cent. 

Applying  these  principles  to  the  United  States,  we  may 
say,  that  the  proportion  should  not  be  less  than  one-fourth, 
and  that  in  regions  liable  to  drouth,  it  should  considerably 
exceed  that  amount. 

Next : — How  do  woodlands  benefit  the  farmers  ?  In  a  coun- 
try like  Minnesota,  I  would  say — ^First,  by  the  shelter  they 
afford  against  the  drying  winds  of  summer  and  the  winter 
storms.  The  mechanical  obstruction  which  woodlands  pre- 
sent is  almost  as  visible  as  their  shade.  Upon  this  point  I 
will  venture  to  quote  from  Morton,*  an  eminent  English  au- 
thor, who  says  : 

"When  plantations  and  strips  of  woods  of  considerable  extent  are  so 
arranged  ns  to  obstruct  the  wind  in  its  course,  shelter  is  afforded  both  to 
cultivated  and  pasture  land,  and  in  appearance,  as  well  as  in  productive- 
ness, the  character  of  the  estate  undergoes  a  thorough  change. 

"  It  can  not  be  doubted  by  any  one  acquainted  with  the  losses  which 
are  frequently  sustained  on  high-lying  farms  from  nipping  frosts  and 
withering  winds,  that  in  cold,  late  districts,  shelter  is  of  the  greatest  value 
to  the  farmer.  Various  kinds  of  crops  are  liable,  at  the  time  of  flowering, 
to  be  seriously  injured,  if  exposed  to  strong  winds,  and  frequently  cereal 
crops  which  are  just  beginning  to  ripen  suddenly  assume  a  premature 
whiteness,  after  being  loosened  about  the  roots  by  severe  wind-storms  ; 
the  crop  is  imperfectly  developed,  and  the  farmer  is  the  loser.  Shelter 
will  to  a  very  large  extent  prevent  this  evil.  Then,  at  harvest,  it  has 
been  found  that  a  line  of  plantations  running  transverse  to  the  wind, 
though  at  the  distance  of  half  a  mile,  has  materially  diminished  the  loss 
from  shedding.  Along  the  eastern  coast  of  Great  Britain  a  proper  in- 
crease of  shelter  would  not  fail  to  add  several  bushels  of  grain  to  the 
yield  per  acre,  and  in  Caithness  and  Orkney,  where,  simply  from  the 
Want  of  shelter  at  first,  timber-trees  rarely  ever  become  more  than 
stinted  bushes,  the  increase  would  be  a  great  deal  more. 

*"  Resources  of  Estates,"  London,  1858. 
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**  The  only  way  in  which  either  forest  or  hedg^  plants  can  be  started 
into  growth  in  these  northern  countries  is  to  afford  ihem  at  once  the  shel- 
ter of  a  stone  wall  or  earth  embankment,  and  often  when  their  tops  ap- 
pear above  the  upper  surface  of  the  protecting  dike,  they  are  cut  off  by 
the  winds  as  by  a  knife.  This  shows  in  its  extreme  aspect  the  impor- 
tance of  that  shelter  which,  in  all  exposed  situations,  must  in  a  greater 
or  less  degree  promote  the  development  of  crops. 

'  The  value  of  shelter  for  pasture-stock  is  no  less  deserving  of  care- 
ful consideration.  It  is  well  known  to  veterinary  practitioners  that  cattle 
grazing  in  high  and  exposed  situations,  are  generally  more  disposed  to 
consumptive  and  cutaneous  diseases  than  animals  pastured  on  low  and 
sheltered  farms.  In  cold,  baekw»yd  springs,  the  shelter  conferred  even  by  a 
very  small  plantation  is  to  the  sheep-farmer  in  the  highland  districts  of  the 
greatest  practical  service.  On  grazings  much  exposed  to  withering  winds, 
the  large  number  of  lambs  deserted  by  their  mothers  in  late  seasons,  in 
consequence  of  a  scarcity  of  milk,  is  sometimes  a  severe  loss  to  the  flock- 
master.  But  it  is  w€»ll  known  that  on  hill  farms  partially  sheltered  by 
growing  timber,  the  percentage  of  deaths  from  this  cause  is  considera- 
bly reduced.  The  pasturage,  when  sheltered  even  in  a  very  partial  man- 
ner, is  both  earlier  and  more  nutritive  than  if  exposed  to  the  full  effects 
of  unchecked  winds,  and  in  their  haunts  flocks  rarely  fail  to  indicate 
the  situations  whicb  aie  really  benefited  by  plantations,  either  near  at 
hand  or  at  a  considerable  distance.  It  is  a  well-known  principle  of  an- 
imal nutrition  that  the  radiation  of  heat  from  the  system  is  greater  in 
a  cold  than  in  a  warm  temperature,  and  that  more  food  is  necessary  in 
the  former  situation  than  in  the  letter  to  maintain  vital  heat.  If  it  is 
practicable,  therefore,  in  the  formation  of  plantations,  to  elevate  the  mean 
temperature  of  any  particular  district  two  or  three  degrees,  it  follows  that 
its  grazing  will  not  only  be  improved,  but  that,  in  proportion  consumed, 
fattening  animals  will  make  greater  progress  than  under  less  favorable 
circumstances. 

"  It  appears,  therefore,  conclusive  that  the  relations  that  exist  between 
Forestry  and  Agriculture  is  a  very  intimate  one;  and  yet,  while  great  ex- 
ertions are  being  made  to  develop  the  agricultural  resources  of  the  coun- 
try, the  inactivity  which  has  long  prevailed  in  respect  to  the  management 
of  timber  continues  the  same,  and  presents  in  some  respects  an  aspect 
hopeless  enough." 

We  have  here  a  clear  and  pTain  statement,  not  of  theories, 
but  of  facts.  They  are  presented  by  one  who  has  made  it 
his  special  business  to  study  the  economies  of  farm  manage- 
ment and  the  means  best  calculated  to  secure  the  highest 
possible  revenues  from  landed  estates.  His  entire  work  bears 
evidences  of  talent  of  a  high  order,  and  the  precepts  of  its 
author  with  reference  to  the  benefits  which  woodlands  confer 
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upon  cultivated  fields,  are  entitled  to  great  attention  by  every 
owner  of  land. 

But  aside  from  the  simple  effects  of  belts  and  groves  of 
trees,  in  afilbrding  shelter  from  the  winds,  and  in  which  their 
agency  is  felt  in  all  seasons  of  the  year,  there  are  other  results 
obtained  in  the  growing  season  that  deserve  especial  notice. 

In  summer,  and  especially  in  its  early  part,  when  vegeta- 
tion is  most  active,  and  while  the  grain  and  the  grass  are  in 
most  need  of  moisture,  there  is  an  evaporation  going  on  from 
the  foliage  in  very  marked  degree.  It  is  drawn  up  from  the 
roots,  which  often  penetrate  below  the  reach  of  common  cul- 
tivation, and  the  moisture  thus  produced  can  be  measured  by 
instrumental  observation.  The  air  within,  and  above,  and 
around  the  borders  of  a  woodland,  is  perceptibly  more  damp 
than  in  the  open  fields,  where  the  surface  is  exposed  to  the 
drying  effects  of  the  winds  and  the  sun. 

When  rains  fall  upon  an  open  field,  they  hasten  to  run  oft* 
from  a  sun-baked  and  impervious  surface,  which  after  wetting 
a  little  way  iii,  will  absorb  no  more,  and  the  surplus  tends  to 
flow  away  in  sudden  floods,  which  as  quickly  subside  when 
the  rain  is  over.  If  the  rain  falls  over  a  wide  area,  or  if  the 
ground  is  covered  with  deep  snows,  the  most  devastating 
floods  may  result. 

Let  us  consider  for  a  moment  what  effect  the  woodlands 
have  upon  the  rains  that  they  receive.  In  a  very  light  shower 
the  canopy  of  leaves  may  intercept  the  whole,  and  in  a  short 
time  it  dries  up  and  disappears.  But  it  has  gone  back  into 
the  air,  just  where  it  is  wanted,  and  is  so  much  gain.  In  con- 
siderable rain-falls,  after  the  leaves  are  fairly  wet,  the  whole 
reaches  the  ground,  and  is  absorbed  by  the  porous  soil.  The 
litter  and  dead  leaves  present  a  resistance  to  the  little  cur- 
rents, should  they  tend  to  form,  and  the  pores  left  by  the  de- 
caying roots  afford  so  many  conduits  into  the  earth,  from 
whence  the  waters  reappear  as  sjirings,  or  prove  their  pres- 
ence at  a  certain  depth,  in  the  water  of  our  wells.  Being 
wholly  protected  from  the  winds  and  the  sun,  the  surface 
evaporation  is  slight.  Although  the  water  pumped  up  by 
the  roots,  and  evaporated  from  the  leaves  is  of  great  amount, 
still,  from  the  absorption  and  the  shelter  we  have  noticed, 
the  balance  of  results  is  largely  in  favor  of  the  woodlands, 
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as  comjiared  with  the  fields,  with  respect  to  the  humidity 
in  the  atmosphere  and  in  the  soil.  We  find  growing  in 
the  forests  tender  and  succulent  herbage,  such  as  ferns  and 
the  like,  that  would. not  live  a  day  in  an  open  exposure  to 
the  winds  and  sun. 

Let  us  dwell  for  a  moment  upon  this  effect  of  forests  upon 
the  rain-fdil,  and  examine  as  to  how  and  how  far  they  may 
tend  to  increase  its  amount.  There  have  sometimes  been 
made  the  most  unwarrantable  statements  upon  this  subject, 
as  if  the  woodlands  could  create  a  certain  degree  of  moisture, 
or  attract  the  raiuH,  or  cause  streams  to  flow  where  they  never 
flowtd  before,  and  the  like,  much  of  which  is  but  a  mere 
fancy,  unsupported  by  facts. 

Without  going  into  elementary  details,  with  which  it  is  pre- 
sumed you  are  already  acquainted,  as  to  the  humidity  always 
present  in  the  atmosphere,  the  capacity  of  the  air  for  njoisture 
in  invisible  form,  and  the  increase  of  this  capacity  by  a  rise 
of  temperature  and  its  diminution  by  cooling,  I  will  simply 
state,  (what  I  will  not  here  stop  to  prove,  but  which  could 
Feadily  be  demonstrated,)  a  few  well  established  facts: 

The  air  always,  even  in  the  severest  drouth,  contains  a  cer- 
tain amount  of  moisture  in  invisible  form.  This  may  he 
measured  as  to  its  percentage,  and  its  tension  or  elastic  force 
with  accuracy,  by  instrumental  means. 

When  the  proportion  of  moisture  reaches  a  certain  point, 
the  air  is  saturated.  Above  this  it  becomes  visible  as  fog,  or 
cloud,  and  the  excess  will  fall  as  rain  or  snow,  or  will  be  de- 
posited as  dew.  This  limit  is  called  the  dew  point,  and  is 
reached  very  much  sooner  in  a  cold  than  in  a  warm  atmos- 
l>here. 

If  the  air  can  be  cooled  down  at  any  time,  and  especially 
in  a  drouth,  when  the  percentage  is  often  relatively  high,  we 
shall  have  a  precipitation  in  some  form.  But  some  may  in- 
quire, how  can  this  be  that  the  air  can  hold  vapor  in  a  dry 
time?  I  might  ask  in  reply:  "What  has  become  of  the 
moisture  at  such  a  time,  if  it  has  not  been  'dried  up'  by  be- 
ing evaporated  into  the  air?" 

It  would  be  needless  to  prove  that  the  woodlands  tend  to 
coof  the  air  that  is  within  and  around  them.  The  "  coolness 
of  the  groves  "  has  too  many  refreshing  memories  of  youth — 
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too  many  pleasant  associations  in  every  stage  of  life  to  be  for- 
gotten. Now  to  the  extent  that  the  woodlands  tend  to  in- 
crease the  moisture  in  the  atmosphere,  whether  by  their  evap(»- 
ration,  or  from  the  protection  they  afford  from  the.  winds  an<i 
the  sun  : — and  to  the  extent  to  \vhich  these  agencies  cool  down 
tlie  temperature,  do  they  act  in  causing  rain. 

In  the  nicely-balanced  economy  of  nature,  a  slight  change 
of  temperature  downward,  may  cause  rain — or  upward  may 
prevent  it  from  forming,  and  this  change  the  woodlands  may 
sometimes  produce.  Their  effect  is  greatest  upon  hills,  and 
where  they  extend  across  the  course  of  the  winds. 

Instances  might  be  quoted  by  the  hundred,  in  which  the 
clearing  oft'  of  forests  has  been  followed  by  the  drying  up  of 
springs  and  rills,  and  a  marked  increase  of  drouth  and  dimi- 
nution of  rainy  days  in  a  year — while  the  same  regions,  if  the 
woodlands  are  renewed,  have  had  their  old  conditions  re- 
stored as  to  the  rains,  and  the  drouths  have  disappeared. 

The  effect  of  woodlands  upon  the  snows,  is  even  more 
marked  than  upon  the  rains.  In  open  fields  they  drift  behind 
fences,  and  into  the  low  places,  leaving  much  of  the  surface 
exposed  to  nil  the  dangers  that  may  result  to  grass  and  winter 
grain  from  alternate  freezing  and  thawing,  and  to  fruits  fronn 
a  too  early  start  in  spring.  Among  trees,  and  in  a  country  in- 
terspersed with  groves,  the  snow  does  not  drift.  It  lies  quietly 
where  it  falls,  covering  the  earth  with  its  mantle,  and  main- 
taining it  in  the  best  possible  condition  for  renewed  produc- 
tion with  the  return  of  spring.  When  the  snows  melt,  the 
water  sinks  slowly  into  the  ground;  it  fills  the  swamps,  and 
is  gradually  discharged  by  the  streams. 

It  is  but  a  few  weeks  since  the  valley  of  the  Rhine  was  in- 
undated as  was  never  known  before,  causing  an  infinite 
amount  of  misery,  and  a  vast  destruction  of  property  and 
of  human  life.  In  a  letter  since  received  from  a  distinguished 
professor  in  a  German  University,  he  attributes  this  disaster 
to  improvident  clearings  in  the  forests  around  the  head  waters 
of  that  river,  and  he  suggests  the  appointment  of  an  interna- 
tional commission,  for  inquiry  as  to  the  means  by  which  these 
calamities  may  be  averted. 

But  this  sweeping  disaster  in  Europe,  is  quickly  followed  by 
one  still  greater  in  our  own  country,  and  we  find  the  whole 
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Ohio  valley,  at  this  moment,  and  but  as  yesterday  over- 
whelmed by  an  inundation  causing  such  a  wide-spread  ruin 
as  was  never  known  before.  It  is  yet  too  soon  to  count  the 
millions  of  dollars  worth  of  property  that  has  been  destroyed, 
or  the  hundreds  of  human  lives  'that  will  have  been  lost,  di- 
rec*^ly  or  incidentally  from  this  flood. 

It  may  be  aflirmed  with  the  strongest  probability,  that  this 
great  calamity  has  been  occasioned  in  a  large  degree  if  not 
chiefly  by  the  clearing  off  of  the  forests  in  Pennsylvania,  Ohio, 
and  West  Virginia,  which  had  formerly  delayed  and  equalized 
the  melting  of  the  snows,  and  the  discharge  of  the  winter 
rains.  What  has  happened  now,  may  be  repeated  again,  and 
there  is  nothing  in  the  future  more  certain,  than  that  floods 
like  these,  will  be  liable  to  recur,  until  rational  and  adequate 
measures  are  taken  to  prevent  them. 

Upon  occasions  when  floods  like  these  have  desolated  the 
valleys  of  the  Loire,  the  Garonne,  and  other  rivers  in  France, 
various  plans  for  remedy  have  been  proposed,  such  as  reser- 
voirs, basins  of  reception,  lateral  dykes  to  carry  the  flood  to 
the  .sea,  and  various  other  expedients,  but  in  following  these 
disasters  upward  towards  the  place  of  their  origin,  it  was 
finally  found  necessary  to  begin  where  two  drops  of  water  be- 
gin to  unite  and  form  a  little  rill.  In  other  words,  it  was 
found  necessary  to  re-clothe  the  mountain  slopes  with  wood- 
lands— to  restore  the  ghastly  ravines  which  these  torrents  had 
occasioned,  as  nearly  as  possible  to  their  former  condition,  and 
to  adopt  thorough  measures  for  maintaining  the  forest-growth 
thus  established.  It  was  a  costly  operation,  and  is  still  in- 
complete:— ^but  enough  has  been  done  to  prove  that  these 
methods  are  effectual,  and  their  whole  cost  will  be  less  than 
the  amount  of  damage  that  one  flood  might  occasion. 
I  The  use  of  wind-breaks  in  preventing  the  drifting  of  snows, 

along  highways,  and  by  the  side  of  railways,  is  beginning  to 
be  pretty  well  understood  in  Minnesota ; — it  may  aj>pear  out 
of  place  for  me  to  say  any  thing  about  it,  in  the  presence  of 
I  Mr.  Leonard  B.  Hodges,  who  so  ably  fills  the  ofllce  of  Secre- 

tary to  your  State  Forestry  Association.  He  has  indeed  so 
fully  presented  his  methods,  and  the  rationale  of  their  opera- 
tions, in  a  recent  publication,  and  which  will  be  included  in 


318  The  American  Journal  of  Forestry, 

the  March  number  of  the  American  Journal  of  Forestry, 
that  I  need  not  give  them  further  notice  here. 

But  for  his  encouragement  and  yours,  I  will  here  briefly 
state  what  has  been  done  in  this  line  in  very  recent  years  in 
Russia,  along  their  railways' that  traverse  a  region  as  naked 
and  dreary  as  our  own  great  plains. 

When  at  St.  Peter^burgh  in  the  summer  of  1881,  upon  a 
journey  specially  devoted  to  inquiries  in  Forestry,  some  of  the 
officials  in  their  Forest-service  took  particular  interest  in  men- 
tioning what  they  deemed  a  wonderful  success  in  planting 
along  railwaj^s  in  their  country.  They  gave  me  documents 
and  reports  upon  the  subject,  and  almost  insisted  upon  my 
going  to  see  these  plantations  for  myself,  as  if  it  needed  an 
eye-witness  to  realize  the  truth.  From  translations  that  I 
have  procured,  I  will  present  the  following  facts: 

In  March,  1876,  operations  were  begun  upon  a  region  about 
a  thousand  feet  above  tide  level,  on  the  open  steppe,  along  the 
railway  leading  from  Moscow  oft'  towards  the  Crimea.  It  was 
treeless,  arid,  and  hitherto  regarded  as  wholly  unpromising. 
In  fact  the  place  for  tirst  experiment  was  selected  by  the  offi- 
cer in  charge,  with  the  view  of  obtaining  in  case  of  success  a 
most  powerful  argument  in  favor  of  the  plan.  Strips  of  land 
were  broken,  deeply  sub-soiled,  and  well  harrowed  in  Miircli, 
as  soon  as  work  could  begin,  and  about  the  10th  of  April, 
when  the  spring  was  Well  advanced,  nursery-plants  brought 
from  the  forest-districts  were  set  in  seven  parallel  rows  about 
six  feet  apart.  They  were  of  different  kinds,  the  outer  row 
being  the  hardiest,  and  the  inner  row  of  the  quickest-grow- 
ing species.  The  earth  was  not  heaped  up  around  them,  but 
was  left  level.  It  was  well  beaten  down  over  the  roots,  and 
they  were  well  watered.  Some  of  the  plants  were  even  in 
leaf,  but  they  soon  lost  their  foliage,  and  it  was  thought  they 
were  lost.  In  June,  however,  new  buds  appeared,  and  they 
came  forward  full  of  life,  and  before  the  end  of  summer  their 
success  was  assured.  The  Locust  trees  sent  up  shoots  from 
three  to  six  feet  high,  and  the  Elms  half  as  much,  the  first 
year, and  both  were  found  to  succeed  perfectly  well.  The  loss 
was  not  over  one  per  cent,  and  a  careful  examination  of  tlie 
cause  of  their  death  showed  that  the  failure  was  occasioned 
by  their  being  planted  too  deep. 
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It  was  found  necessary  to  keep  them  thoroughly  weeded, 
and  well  hoed.  In  August,  when  the  dry  season  came  on, 
almost  all  the  vegetation  on  the  steppe  was  dried  up,  and  the 
ground  completly  covered  with  cracks : — but  the  soil  in  the 
phintation  remained  moist,  and  could  be  rolled  into  balls  by 
the  hands.  At  the  end  of  the  season  a  few  of  the  trees  were 
taken  out,  and  their  roots  were  found  from  two  to  four  feet 
long,  with  a  large  amount  of  fibrous  roots. 

In  establishing  seed-beds  for  these  plantations,  it  had  been 
found  necessary  to  cover  tbem  at  first  with  straw,  which  was 
carefully  removed  as  the  sprouts  began  to  appear,  but  was  left 
upon  the  paths  between  the  beds  to  keep  them  moist.  The 
seedling!*  were  transplanted  when  small,  and  either  the  same 
fall  or  the  next  spring,  and  the  most  unexpected  suocess  has 
foUo.wed  the  undertaking.  The  exaniple  was  being  followed 
upon  several  lines  of  railway  that  had  hesitated  at  first,  and 
the  inhabitants  of  the  country,  who  had  previously  been  wholly 
incredulous  in  matters  of  tree-planting,  were  fast  learning  to 
extend  these  improvements  to  the  lands  in  their  possession. 
I  was  assured  that  this  once  treeless  waste  was  beginning  to 
put  on  some  of  the  aspect  of  a  woodland  country — the  promise 
of  better  to  come. 

The  shelter  which  groves  afford  to  insectivorous  birds,  may 
be  mentioned  as  not  among  the  least  of  the  benefits  that  they 
confer  upon  the  farmer.  These  useful  allies  of  the  field  will 
work  for  nothing  and  board  themselves,  asking  only  protec- 
tion, and  a  safe  nesting-place  for  their  young. 

In  respect  to  injuries  from  the  grasshoppers,  it  is  now  well 
established,  that  they  breed  only  in  arid  plains,  never  in  a 
wooded  country,  or  where  any  considerable  portion  is  occu- 
pied by  groves  of  trees.  In  their  flight  they  will  pass  over 
such  regions,  rather  than  alight  upon  them,  and  if  they  alight, 
they  depart  sooner,  and  do  much  less  damage  than  in  an  open, 
treeless  country. 

It  is  also  found  that  hailstorms  seldom  or  never  originate 
over  a  forest,  and  that  their  force  is  broken  by  passing  over 
them. 

From  these  general  statements,  we  will  next  pass  to  con- 
sider subjects  of  more  immediate  application,  in  the  State  of 
Minnesota.     Your  State  presents  the  most  singular  contrasts, 
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with  respect  to  its  native  timber-supply.  Its  eastern  and  north- 
easterVi  portions  and  the  "  Big  Woods  "  along  the  Minnesota 
River  were  once  xvell  wooded,  and  it  was  thought  by  some, 
they  afF«)rded  an  "  inexhaustible  supply."  The  work  of  clear- 
ing oft'  the  timber  of  this  region  is  still  going  on,  without 
abatement,  excepting  as  one  locality  after  another  is  exhausted ; 
and  however  estimates  may  ditter,  the  time  is  coming,  awid 
probably  within  the  life-time  of  many  persons  here  present, 
when  lumbering  operations  will  practically  be  at  an  end.  It 
will  doubtless  be  found  here,  as  in  Pennsylvania,  that  prudent 
and  far-seeing  capitalists  will  secure  some  choice  timber  lands, 
and  hold  them  as  an  investment,  for  a  rise  in  market  prices — 
and  it  is  more  than  probable,  that  we  shall  see  and/eei,  a  great 
deal  moi'e  about  timber-monopolies,  and  combinations  for  the 
control  of  prices,  than  we  have  yet  known  in  the  past,  as  fields 
for  operation  narrow  down,  and  come  within  the  means  of 
those  able  to  grasp  them. 

In  the  western  half  of  this  State  and  occupying  in  all  more 
than  half  of  its  surface,  we  find  immense  regions  naturally 
devoid  of  trees.  So  far  as  human  history  informs  us,  they 
have  always  been  so;  but  this  history  is  comparatively  recent, 
and  much  of  it  is  within  the  memory  of  the  oldest  inhabi- 
tant. In  some  regions  it  is  certain  and  in  most  or  all  of  the 
remainder  it  is  probable,  that  this  treeless  condition  has  been 
rendered  so  by  the  fires  that  had  over-run  it  annually,  from 
time  immemorial,  down  to  the  date  of  present  occupation. 

The  experience  that  has  been  acquired — recent  though  it 
may  be — has  been  sufficient  to  prove  that  there  is  no  part  of 
the  soil  throughout  the  whole  of  this  treeless  countrv  but  that 
will  admit  of  cultivation  in  some  form — and  I  hold  it  to  be 
the  general  rule,  to  which  there  are  few  exceptions,  that  where 
we  can  raise  crops  of  any  kind  we  can  raise  trees. 

Among  the  difliculties  which  the  planter  still  has  to  en- 
counter in  these  regions — in  fact  one  of  the  worst  enemies  to 
the  forest  in  general — maybe  mentioned  ^re5.  These  perils 
in  a  prairie  country  become  less  as  the  country  becomes  older, 
for  it  is  the  interest  of  every  land-owner  to  prevent  their  oc- 
currence, by  the  careful  use  of  matches,  and  a  watchful  atten- 
tion to  the  use  of  fire  in  every  form. 

The  best  mode  of  preventing  their  spread^  when  once  stai'ted 
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in  a  prairie  country,  is  in  the  plowing  of  parallel  belts  of 
ground,  and  the  burning  off  of  the  space  between — at  a  time 
when  there  is  no  wind,  and  when  the  fires  are  easily  controlled. 
We  sometimes  see  upon  the  plains,  the  blackened  trace  of  a 
ground-tire,  bounded  by  a  line  that  proves  to  be  nothing  but 
a  wagon  rut. 

In  Europe,  the  most  reliable  means  employed  for  limiting 
the  spread  of  tires  in  a  w^oodland,  is  the  clearing  out  of  open 
glades,  so  as  to  leave  no  trees  uorlitter  for  the  tire  to  consume. 
Such  glades,  or  *'  fire-guards,"  may  serve  as  roads,  for  the  re- 
moval of  products,  and  in  case  of  a  fire,  they  afford  ready 
means  of  access,  and  convenient  lines  of  defense.  In  forming 
new^  plantations,  they  should  be  reserved  from  the  beginning 
by  leaving  strips  of  land  for  cultivation  between  the  blocks 
planted  with  trees. 

It  is  not  possible,  on  this  occasion,  to  spend  time  in  de- 
scribing methods  of  planting  or  management,  but  I  can  not 
leave  this  subject  of  forest  tires  without  remarking  that  al- 
though when  a  fire  runs  through  a  plantation  killing  down 
the  young  trees  to  the  ground,  the  case,  however  dismal,  is 
not  altogether  hopeless — ^for  with  some  kinds,  such  as  the  Ash, 
the  Oak  and  the  Elm,  there  will  spring  up  from  the  roots  a 
new  and  vigorous  growth  of  sprouts,  for  the  roots  have  not 
been  injured,  and  are  full  of  life  yet. 

I  need  not  mention  the  '*grub  prairies"  of  this  State  and 
of  Wisconsin,  as  an  evidence  of  the  vigor  and  vitality  of  the 
roots  of  trees,  because  many  of  you  have  doubtless  seen  vig- 
orous woodlands  on  ground  where  the  pioneer  settler  could 
not  see  a  tree  nor  a  bush,  and  where  neither  sowing  nor 
planting  have  been  resorted  to,  in  order  to  secure  a  woodland 
growth. 

Where  a  young  plantation  has  been  thus  killed  down  by 
tire,  it  is  best  to  cut  oft*  the  dead  stems  close  to  the  ground, 
and  to  allow  but  one  shoot  to  come  up  and  grow.  In  1877, 
I  saw  in  Nebraska  a  young  plantation  of  Ash  that  had  been 
over-run  and  apparently  killed  by  tire.  It  was  cut  back,  and 
in  1880  the  same  grove  appeared  almost  as  forward  as  if  no 
accident  had  happened.  Indeed  this  cutting-back,  in  certain 
deciduous  kinds,  is  practiced  in  some  cases,  as  for  example 
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the  Oak,  with  remarkable  success.  The  trees  when  trans- 
planted are  naturally  checked  in  their  growth.  If  the  season 
is  hot  and  dry,  they  get  hardened  and  shriveled,  and  the  buds 
are  small  and  weak;  but  when  the  roots  once  get  well  started, 
such  a  young  tree,  when  cut  back,  will  take  a  vigorous  growth 
and  in  a  year  or  two  will  have  outgrown  those  of  equal  age 
that  retain  their  original  stem. 

In  other  cases,  sprouts  will  come  up  from  the  roots,  as  in 
the  case  of  the  Locust,  the  Ailanthus,  and  the  Poplars,  and 
this  may  become  a  convenient  way  of  propagating  these  spe- 
cies, because  cuttings  from  the  roots  are  quite  as  sure  to  pros- 
per as  those  from  the  stem. 

But  leaving  these  details,  I  will  pass  directly  to  a  considera- 
tion of  forests  in  their  relations  to  the  Government,  and  as  to 
the  ways  by  which  they  may  be  encouraged  by  the  State. 

It  is  well  known  that  in  Europe,  in  nearly  every  country 
upon  the  continent,  there  are  considerable  forests  which  be- 
long to  the  State,  or  to  communes  (usually  having  rights  of 
common  usage),  or  to  public  establishments.  In  all  of  these 
there  is  a  perpetuity  of  ownership  that  survives  the  lifetime 
of  those  holding  the  property  in  charge,  and  lives  frona  age  to 
age,  through  all  the  changes  that  may  happen  to  the  individ- 
uals who  represent  this  ownership,  in  the  tenure  of  this  trust. 

As  a  necessary  result  there  has  grown  up  a  system  of  forest 
management  in  these  countries,  for  the  protection  and  main- 
tenance of  this  property,  under  the  forms  of  ownership  above 
mentioned,  but  not  of  private  woodlands,  which  are  in  all 
countries,  almost  as  much  under  the  care  of  their  owners  as 

m 

their  cultivated  fields. 

To  secure  competent  agents  for  the  management  of  these 
forest  estates,  special  schools  of  Forestry  have  grown  up,  in 
which  a  system  of  technical  education  is  provided  for  the 
thorough  preparation  of  aspirants  for  this  service,  very  much 
as  we  have  a  military  and  a  naval  academy,  for  those  intend- 
ing to  devote  themselves  to  the  army,  or  the  naval  service. 
Like  these,  it  has  its  examinations  upon  entering,  upon  pass- 
ing from  one  class  to  the  next  above  it,  and  finally  upon  leav- 
ing. When  once  received  into  the  service,  upon  approved 
trials,  there  is  open  to  the  candidate  a  career  of  certain  and 
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honorable  employment,  with  its  line  of  promotion,  and  finally 
its  pensions,  as  old  age  approaches. 

The  sons  of  these  forest  officers  often  have  preference  for 
admission  at  these  schools,  and  instances  are  common  in  which 
the  line  of  office  has  run  through  successive  generations. 

These  systems  of  special  education,  as  to  the  sciencjes  taught 
and  the  methods  employed,  are  very  much  alike.  They  differ 
only  as  to  the  jurisprudence  of  the  code  and  the  details  of 
administration,  according  to  the  country  in  which  they  are. 
I  have  visited  about  twenty  of  these  institutions,  including 
one  or  more  in  every  country  where  they  exist.  They  are 
sometimes  connected  with  a  university,  or  a  polytechnic 
school,  in  which  the  lectures  upon  chemistry,  botany,  mathe- 
matics, and  the  like,  are  attended  by  all  students,  and  only 
two  or  three  special  teachers  of  sylvicwlture  are  employed, 
while  in  other  cases  these  are  independent,  and  have  a  fully 
organized  faculty  throughout.  They  all  have  libraries,  lab- 
oratories, rooms  for  microscopic  studies,  collections  of  woods, 
of  tools  and  implements,  and  of  specimens  of  natural  history 
in  its  various  departments — nurseries  and  almost  always  ar- 
boretums  properly  labeled,  and  forests  for  practical  instruc- 
tion. 

The  students  are  taken  out  one  or  two  days  in  a  week  by 
the  professors,  for  excursions  and  exercises  in  surveying,  map- 
ping, engineering  and  the  examination  of  forest  labors  in 
progress.  Some  of  these  schools  have  saw-mills,  and  occa- 
sionally, as  at  Lisinoi,  in  Russia,  they  have  every  industry 
that  in  any  way  concerns  the  forest — such  as  charcoal-mak- 
ing, wood-distillation,  tar  and  turpentine  works,  potash  works, 
wood-preserving  processes,  and  the  like. 

When  we  remember  that  the  student  must  show  attain- 
ments equal  to  that  taught  in  our  best  academies,  before  en- 
tering, and  sometimes  six  months  or  a  year  of  actual  labor 
under  a  skilled  forester  besides — that  two  or  three  years  of 
diiigent  study  are  required  for  passing  the  final  examina- 
tions, and  that  there  is  sometimes  a  term  of  probation  as  an 
assistant  before  an  independent  place  is  assigned — we  may 
justly  infer  that  the  agents  employed  in  this  service  are  as  a 
class  most  thoroughly  informed  as  to  their  duties,  and  able  to 
meet  any  new  emepgeucy  that  may  arise.    A  system  of  in- 
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spection  of  the  forests  is  introduced,  and  changes  are  made 
among  those  having  local  supervision,  by  which  any  neglect 
of  duties,  or  any  mismanagement,  would  be  sure  of  correc- 
tion, and  the  plans  for  working  a  woodland,  when  carefully 
matured  and  approved  at  headquarters,  are  reasonably  sure 
of  being  carried  out,  though  they  may  run  through  a  century 
or  more  of  time. 

You  will,  I  dare  say,  have  already  thought  that  systems  of 
management  like  this  can  not  be  applied  in  a  country  like 
ours.  I  think  so  myself.  However  much  we  may  learn — 
and  this  is  a  great  deal — from  their  methods  of  planting 
and  rearing  forests,  and  of  getting  out  and  using  their  pro- 
ducts, we  can  not  derive  much  aid  from  their  jurisprudence, 
or  their  forest-codes.  In  all  of  our  older  States  and  in  most 
of  the  newer  ones,  the  farming  lands  are  already  in  the  hands 
of  private  owners.  The  States  themselves  have  generally  no 
lands  whatever,  upon  which  woodlands  could  be  grown.  The 
towns  and  counties  have  none,  and  although  there  are  still 
considerable  tracts  upon  the  public  domain,  the  general  Gov- 
ernment is  scarcely  able  to  protect  them  from  wholesale 
plunder,  and  public  sentiment  in  the  regions  where  these 
lands  lie  is  very  often  in  favor  of  appropriating  to  private 
use,  whatever  timber  they  need,  and  in  some  States  and  ter- 
tories  the  law  now  gives  them  this  right. 

In  cases  where  there  are  lands  owned  by  States,  under 
grants  for  school  or  other  public  purposes,  the  policy  of  selling 
them  to  actual  settlers  has  generally  been  followed,  .and  under 
present  circumstances  any  system  of  forest  manaijement  under 
State  authority,  in  any  degree  comparable  with  European 
systems,  would  be  quite  impossible. 

Now%  it  is  most  plainly  evident  that  neither  the  general  or 
a  State  government  will  ever  assume  the  care  and  expense  of 
planting  and  managing  forests  upon  private  lands.  Much 
less  w^ill  it  be  done  by  cities,  counties,  or  towns.  Neither 
will  it  ever  be  done  by  a  tenant,  unless  he  is  bound  to  do  so 
by  a  contract,  and  is  paid  for  the  service. 

This  brings  us  down  to  the  point,  which  I  wish  to  impress, 
viz :  That  whatever  planting  is  hereafter  clone  in  this  country 
must  chiefly  be  done  by  the  owners  of  the  land. 

It  may  be  that  in  some  cases,  as  by  a  very  recent  law  iii 


Encouragement  of  Forest  Iree-Planting.  325 

New  York,  provision  may  be  made  for  reserving  waste  lands 
when  forfeited  for  the  non-payment  of  taxes,  and  for  retaining 
them  in  the  possession  of  the  State  therever  after.     In  that 
case  the  principal  motive  to  this  action,  appears  to  have  been, 
to  prevent  the  hydraulic  privileges  and  the  water-supply  of 
the  Adirondack  wilderness  from  being  utterly  ruined  by  clear- 
ings, and  the  country  below  from  being  devastated  by  floods. 
No  provision  whatever  has  as  yet  been  made  by  law  in  this 
connection,  for  the  management  of  the  timber-interests  that 
must  become  involved — for  woodlands  were  created  for  man's 
use — and  there  can  be  assigned  no   possible   reason    for  not 
taking  out  the  trees  fully  mature,  and  passing  to  decay,  in 
order  that  others  may  take  their  places.     The  Forester's  art 
does  not  end  with  the  planting  and  rearing  of  timber-trees. 
It   is    not    finished,  until    he  has  carefully  taken  them  out, 
and  delivered  them  for  use,  and  has  started  as  many  more 
in  their  places — or  rather,  since  young  trees   are  liable  to 
many  accidents,  has  planted  several  to  every  one  cut,  so  as 
to  make  sure  that  at  least  an  equal   number  shall  grow  in 
like  manner  to  full  maturity.     In  the  case  of  New  York,  there 
will  doubtless  grow  up  a  system  of  conservation  and  manage- 
ment, in  which  many  things  can  be  learned  from  the  expe- 
rience of  Europe,  and  by  selecting  a  little  here  and  a  little 
there,  there  can  no  doubt  be  made  up  a  system  adapted  to 
the  wants  of  the  State,  and  that  shall  conciliate  the  interests 
required,  pehaps  including  the  protection  of  game.    • 

As  to  game,  since  I  have  come  to  mention  it,  I  have  not 
much  to  say,  in  its  relation  to  Forestry.  In  Europe,  its  pre- 
servation is  among  the  principal  points  attended  to,  and  an 
object  of  careful  instruction  in  their  schools  of  Forestry.  In 
Germany,  the  terms  '^Forst  unci  Jagd "  (Forests  and  Hunt- 
ing) are  so  closely  associated,  that  they  can  scarcely  be  thought 
of  separately. 

With  us,  since  from  present  aspect,  the  woodlands  must  in 
the  main  belong  in  future  to  private  owners,  the  rights  of 
hunting  upon  his  land  will  pertain  to  them.  It  may  be  nec- 
essary in  the  public  interest  to  restrain  even  them  from  kill- 
ing certain  kinds  of  game  upon  their  own  premises;  but  the 
law  is  not  strong  enough,  to  give  to  any  man  whatever,  an 
exclusive  license  to  hunt  upon  the  lands  of  another,  nor  will 
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public  opinion  ever  juatify  a  law  that  forbids  the  killing  of 
any  kind  of  game  that  is  a  serious  damage  to  the  farmer. 

As  for  the  rest,  if  the  western  planter  shall  ever  have  oc- 
casion to  breed  jack-rabbits  in  his  nurseries,  or  gophers  in  his 
osage  hedges,  there  is  time  enough  to  arrange  a  law  pro- 
tecting him  in  this  privilege  when  the  need  arises. 

In  short,  I  have  come  to  look  upon  the  game  question  as 
wholly  independent  of  American  Forestry,  and  hunting  priv- 
ileges as  very  likely  to  belong  to  those  who  have  got  land 
to  hunt  upon.  We  have  no  privileged  classes,  who  may  ride 
through  grain-iields  not  their  own,  in  pursuit  of  game,  nor 
shall  we  ever  have  laws,  as  in  Europe,  that  forbid  the  farmer 
from  building  fences  too  high  for  a  hunter's  horse  to  leap,  or 
that  restrain  him  from  injuring  a  wild  animal  that  is  de- 
vouring his  crops. 

In  our  Forest-legislation  we  must  begin  de  novOy  and  we 
may  notice  at  least  one  thing  in  our  favor.  We  have  no 
rights-of-common  to  deal  with  as  they  have  in  Europe. 
There,  one  of  the  greatest  difficulties  that  the  Forester  en- 
counters, is  that  of  managing  the  rights  of  usage,  to  which 
the  inhabitants  of  communes  have  been  entitled  from  time 
immemorial,  and  from  which  it  is  scarcely  possible  to  restrain 
them.  They  have  been  allowed  to  use  wood  for  fuel,  and  tim- 
ber for  building.  They  could  gather  leaves  and  litter  for  their 
stables,  and  could  pasture  their  cattle,  and  fatten  their  swine  in 
the  forest.  They  could  gather  green  leaves  tor  fodder,  and 
n«ts  and  fruits  for  their  use.  These  are  vested  rights,  and 
the  people  must  be  protected  in  their  enjoyment.  Indeed 
one  of  the  subjects  taught  in  their  schools  of  Forestry,  re- 
lates to  these  rights  of  common  usage,  and  the  problem  in- 
volves questions  of  the  most  intricate  and  perplexing  kind, 
but  from  which  we  are  forever  free.  Even  in  British  India, 
where  a  system  of  Forest-management  is  of  but  very  recent 
date,  the  rights  of  villagera  to  clear  off  and  burn  over  a  tract 
of  woodland  for  their  cultivation  two  or  three  years,  and  then 
another,  and  so  on  until  the  first  patch  has  grown  up,  and  its 
fertility  has  been  again  restored  for  another  cutting,  has  from 
the  beginning  proved  a  serious  obstacle  in  the  way  of  the  ad- 
ministration.    The  custom  has  been  sanctioned  by  usage  from 
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time  immemorial,  and  was  almost  as  difficult  to  meet,  as  the 
prejudices  of  caste. 

Having  noticed  some  things  that  can  not,  or  that  need  not 
be  done  by  Government,  let  us  next  consider  what  might  and 
should  be  done,  iti  providing  for  the  future,  in  the  matter  of 
timber  supply.  In  speaking  of  the  future^  I  mean,  the  time 
near  at  hand,  and  the  wants  to  be  supplied,  those  that  will  be 
felt  by  the  living  age. 

I  will  begin  with  what  I  regard  as  the  duty  and  the  oppor- 
tunity of  the  National  Government  in  the  way  of  maintain- 
ing our  Forest  supplies  upon  the  public  domain,  and  of  en- 
couraging the  work  of  planting  upon  private  lands. 

We  have  still  considerable  bodies  of  timber  upon  the 
public  lands.  It  has  been  our  policy  to  get  these  lands  occu- 
pied and  cultivated  by  a  resident  population  as  rapidly  as  pos- 
sible. After  selling  them  for  a  longtime  at  a  dollar  and  a 
quarter  an  acre,  we  have  of  late  been  giving  them  away  to 
actual  settlers,  or  as  tree-culture  claims,  as  bounty  lands  or 
otherwise ;  and  have  granted  enormous  tracts  in  alternate  sec- 
tions to  railroad  companies,  hoping  that  by  thus  securing  in- 
ternal lines  of  communication,  to  speedily  settle  the  whole. 

What  has  thus  been  parted  with,  can  no  longer  be  con- 
trolled as  to  its  cultivation.  It  is  too  late  to  insert  new  con- 
ditions after  an  entry  has  been  made,  even  though  the  title 
has  not  yet  been  perfected.  Unfortunately,  there  have  been 
no  stipulations  for  planting,  excepting  in  the  timber-culture 
acts,  and  even  these  are  defective  in  not  requiring  lands  once 
entered  under  them  to  be  forever  after  open  to  entry  under 
these  acts  only. 

It  would  be  better  still  had  there  been  a  requirement  that 
at  least  ten  acres  in  a  quarter  section  should  be  perpetually 
kept  under  timber  culture  as  a  condition  of  the  title.  The 
first  of  these  would  have  defeated  one  of  the  present  oppor- 
tunities of  evasion  that  is  most  complained  of,  namely :  the 
practice  of  entering  timber-culture  claims  with  the  hope  of 
selling  out  the  chance  in  a  rapidly  settling  region,  by  aban- 
donment for  new  rfntiy,  under  another  form  of  title. 

I  will  go  a  step  further  than  the  obligation  of  maintenance 
of  a  certain  portion  in  timber  upon  lands  granted  under  these 
acts,  and  would  insist  upon  the  requirement  as  applicable  alike 
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to  all  the  public  lands  still  belonging  to  the  public  domain, 
whether  timbered  or  not,  and  in  every  part,  wherever  possible 
to  plant  trees  with  success.  If  treeless,  I  \vould  require  a  cer- 
tain portion  to  be  planted  and  kept  in  timber.  If  now  a  for- 
est, I  would  require  a  portion  to  be  kept  so,  as  a  condition  in 
the  title,  through  all  coming  time.  There  would,  of  course, 
be  exceptional  cases  to  be  provided  for,  and  provision  might 
be  made  for  these  by  law. 

Let  us  briefly  consider  another  point  in  reference  to  the 
woodlands  still  remaining  on  the  public  lands.  They  are 
mostly  in  the  newer  States  and  in  the  distant  territories;  and 
there  is  not  much  probability  that  these  supplies  will,  in  future, 
meet  the  wants  of  the  older  States.  The  transportation  of 
timber  is  too  costly  for  delivery  at  great  distances,  especially 
eastward,  toward  which  the  heaviest  amount  of  freight  is 
drifting.  The  wants  of  the  regions  in  which  this  timber 
grows  are  urgent,  and  their  mining  interests  will  require  large 
quantities  of  timber  and  charcoal,  while  there  is  no  end  to 
their  wants  of  wood  for  building,  for  fuel,  and  for  an  iuiinite 
number  of  other  purposes,  not  the  least  of  which  is  the  mak- 
ing and  maintenance  of  railroads. 

It  is  well  known  that  trespass  and  plunder  have  been,  and 
are  now,  the  order  of  the  day,  with  respect  to  the  timber  upon 
the  public  lands.  The  sentiment  upon  the  frontiers  so 
strongly  favors  the  practice  of  taking  timber  for  private  uses 
wherever  it  can  be  found,  that  a  conviction  can  scarcely  be 
obtained  before  a  jury  upon  the  plainest  evidence;  and  the 
eftbrts  of  Government  in  restraining  this  plunder  have  scarcely 
succeeded  any-where,  beyond  now  and  then  a  compromise, 
with  or  without  the  after-payment  of  damages. 

I  have  been  through  many  of  these  regions,  where  con- 
siderable tracts  of  woodland  still  remain  upon  the  public 
lands,  and  where  this  spoliation  is  going  on.  Those  engaged 
in  it,  will  frankly  admit  that  the  present  lawless  custom  is  a 
bad  one,  and  that  they  would  much  prefer  one  giving  them  the 
protection  of  the  law  upon  payment  of  a  reasonable  price. 
They  could  then  adopt  measures  for  preventing  this  waste, 
and  could  manage  their  rights  so  as  to  prolong  the  supply. 

(To  he  continued,) 
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JExtractofa  letter  from  Prof.  Ijawrence 
Johnson,  of  Holly  Springs^  Mississippi. 
—  TAtf  ''Red  G^wm/'— This  is  not  a 
distinct  species,  but  the  old  trees  of 
the  common  Sweet  Gum,  of  which 
there  is  but  one  genus  in  the  United 
States  {Liquidambar  siyrdciflua).  It  is 
a  common  growth  on  all  the  bottom 
lands  of  the  South.  The  old  trees 
often  attain  a  great  height  and  girth. 
1  have  often  seen  them  six  feet  in 
diameter  and  a  few  larger.  The  most 
of  this  will  consist  of  heart  or  red- 
wood. Young  trees  even  of  large 
size  are  often  found  white  throughout. 

It  has  long  been  used  as  lumber  in 
those  sections  deficient  in  Pine.  Be- 
fore railroads  made  the  southern 
Pine  so  accessible,  Gum  and  Poplar 
were  the  favorite  trees  for  timber; 
Poplar  for  inside  and  light  work, 
and  lied'Gu/n  for  well-curbing  and 
weather-boarding.  Much  Red-Gum 
can  be  still  seen  forming  walls  of  old 
buildings  in  Tennessee,  Arkansas, 
and  Northern  Mississippi. 

Before  railroads  gave  northern  me- 
chanics possession  of  all  the  manu- 
facture of  furniture,  local  mechanics 
furnished  much  of  the  heavy  articles, 
such  as  bureaus,  bedsteads,  tables, 
sofas,  etc.,  of  this  timber.  Red-Gum 
and  Cherry  are  very  much  alike,  and 
the  latter  being  very  scarce  the  for- 
mer every-where  became  the  substi- 
tute. It- has  been  considered  second 
only  to  Walnut  in  esteem  and  price; 
and  is  vet  so  held  as  to  choice  kinds 
and  portions  of  the  trees. 

It  is  quite  firm,  not  quite  so  hard 
as  Cherrv,  nor  nearlv  so  much  as 
Walnut,  but  takes  quite  a  good  pol- 
ish ;  is  not  as  beautiful  in  its  knots 
as  Walnut  and  Mahogany,  but  again 
is  not  as  liable  to  warp  or  crack.  In 
these  last  particulars,  no  timber  in 


the  world,  except  Pine,  can  compare 
with  it.  It  is  specially,  adapted  for 
carving,  being  freer  from  liability  to 
to  crack  than  any  except  box,  though 
much  softer. 

By  judicious  cross-sawing  of  knots, 
with  oil-finish,  carvings,  etc.,  it  can 
be  made  closely  to  resemble  the  fin- 
est Mahogany.  It  is  easier  to  work, 
and  at  the  same  time  stronger  than 
it  or  Walnut.  The  latter,  however, 
is  thQfashio7i,  and  it  will  take  some 
accident  or  caprice  of  this  fickle  god- 
dess   to    introduce    this  finer  rivak 

The  Ohio  State  Forestry  Association. — 
We  are  pleased  to  announce  that  a 
State  Forestry  Association  has  been 
formed  in  Ohio, — it  being  one  of  the 
results  of  the  discussion  something 
more  than  a  year  ago,  which  led  to 
the  Convention  at  Cincinnati  in  April 
last,  and  to  the  organization  of  the 
American  Forkstry  Con'gress. 

It  appears  that  the  citizens  of  Cin- 
cinnati were  not  satisfied  with  giving 
origin,  and  a  vigorous  impulse  to  the 
national,  or  rather  international  so- 
ciety, which  may  already  be  counted 
among  the  most  efficient  agencies  of 
the  country  for  concentrating  and 
directing  public  opinion  upon  the 
subject  of  Forestry.  They  wanted 
something  nearer  home — with  more 
frequent  meetings,  and  more  direct 
communication  with  the  people  of 
their  own  state,  and  so  they  organized 
Weekly  Meetings  at  the  Gibson 
House  in  Cincinnati,  and  in  January 
last,  formed  a  State  Society,  with  the 
following 

CON'STITUTION. 

Article  i.  This  society  shall  be 
known  as  the  Ohio  State  Forestry 
Association. 

Art.  II.  The  object  of  this  associa- 
tion shall  be  to  encourage  the  protec- 
tion and  planting  of  forest  and  orna- 
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mental  trees  and  to  promote  forest- 
culture. 

Art.  hi.  Any  person  may  become 
a  member,  as  provided  by  the  by-laws, 
upon  the  payment  of  two  dollars, 
which  shall  include  the  dues  to  the 
annual  meeting  of  the  January  fol- 
lowing. 

Art.  IV.  The  seat  of  this  society 
and  its  place  of  business  shall  be  at 
the  city  of  Cincinnati.  The  associa- 
tion may  have  a  branch  in  every 
county  of  the  State  of  Ohio,  and  the 
president  of  any  such  branch  shall 
be,  ex  officio,  a  member  of  this  asso- 
ciation. 

Art.  y.  The  officers  of  this  associa- 
tion shall  consist  of  an  Honorary 
President,  an  Acting  President,  three 
Vice-Presidents,  a  Secretary,  a  Treas- 
urer, and  eight  Directors.  All  said 
officers  shall  constitute  the  Board  of 
Directors,  and  be  elected  annually, 
and  hold  their  offices  for  one  year,  or 
until  their  successors  shall  have  been 
elected  and  duly  qualified. 

Art.  VI.  There  shall  be  one  annual 
meeting,  which  shall  be  held  at  such 
time  and  place  as  the  Board  of  Di- 
rectors may  determine. 

Art.  VII.  The  Board  of  Directors 
shall  meet  on  the  second  Thursday 
of  January,  April,  July,  and  October. 
The  President  may  call  such  special 
meetings  of  the  Board  and  of  the  as- 
sociation as  necessity  may  require. 

Aet.  viii.  This  Constitution  may 
be  amended  by  a  two-thirds  vote  of 
the  members  present  at  the  re- 
spective meetings  of  the  association, 
thirty  days'  notice  in  writing  of  such 
proposed  amendment  to  bo  given  to 
every  member  by  the  Secretary. 

BY-LAWS. 

First.  Application  for  membership 
Oiust  be  made  through  the  Board  of 


Directors.  Two  negative  votes  of 
members  present  will  bar  from  mem- 
bership. 

Second.  Any  member  shall  cease 
to  be  such  by  neglecting  to  pay  his 
annual  dues  for  two  successive  vears. 

Third.  No  member  in  arrears  with 
his  dues  shall  be  eligible  to  vote,  nor 
shall  he  serve  on  any  committee,  nor 
wear  the  badge  of  the  association. 

Fourth.  The  annual  dues  shall  be 
one  dollar,  payable  in  the  month  of 
January  in  advance. 

Fifth.  All  money  due  the  associa- 
tion shall  be  paid  to  the  Secretar)', 
who  shall  pay  the  same  to  the  Treas- 
urer, taking  his  receipt  for  the  same. 

Sixth.  Any  member  may  be  ex- 
pelled from  the  association  by  the 
Board  of  Directors  for  disreputable 
conduct  both  inside  and  outside  of 
the  meeting. 

The  following  officers  were  elected : 

Honorary  President. — Da.  John*  A. 
WardeK. 

President. — Judge  Warren  Hiolkt. 
Vice-Presidents, — Gex.  Durbik  Wakd, 
Hon.  Chas.  Keemelik,  and  IIox.  Hor- 
ace WiLsox,  of  Columbus. 

Secretary. — Adolph  Lkue. 

Treasurer. — John  II.  McMakik. 

Directors. — John  Simprixson,  Dr.  A. 
E.  Heigh  WAT,  Hon.  EmilRothe,  Fra}(k 
Pentland,  John  B.  Peaslee,  A. 
Strauch,  Gen.  E  F.  No  yes.  Col.  A.  E. 
Jones. 

At  the  meeting  when  this  consti- 
tution was  adopted,  Col.  AT  £.  Jones 
reported  that  out  of  the  three  hun- 
dred and  twenty  trees  planted  on 
Memorial  Day  in  Eden  Park  last 
April,  only  twelve  had  died,  and  he 
had  replaced  them  with  other  trees 
taken  from  the  park  by  authority 
of  the  Board  of  Public  Works,  and 
with  trees  imported  from  Germany. 
The  Colonel  suggested  that  the  va- 
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rious  groves  of  trees  in  the  park 
should  be  designated  by  stones  with 
the  names  of  those  in  whose  memory 
the  trees  had  been  planted. 

Superintendent  Peaslee  said  that 
he  had  taken  steps  to  designate  the 
trees  planted  in  the  authors'  group 
by  cutting  the  names  in  stone,  and 
he  would  publish  the  same  in  his 
next  annual  school  report. 

Colonel  Jones  was  appointed  a 
committee  of  one  to  prepare  plans 
and  report  the  probable  cost  of  fur- 
nishing stones  to  designate  such  trees 
as  are  not  already  marked. 

President  Higley  read  an  interest- 
ing paper  upon  the  necessity  of  tree- 
culture,  especially  along  the  lines  of  j 
railroads,  and  recommended  that  the  I 
State  Legislature  should  provide  for 
the  appointment  of  a  State  Forester. 

A  committee  consisting  of  Presi- 
dent Higley,  General  Durbin  Ward, 
and  Emil  Kothe  was  appointed  to 
draft  a  bill  to  be  presented  to  the 
Legislature  for  the  encouragement 
of  forest  tree  culture. 

The  President  was  authorized  to 
appoint  a  committee  of  five  to  report 
preliminary  arrangements  for  cele- 
brating Arbor  Day,  which  occurs  in 
April. 

Among  other  letters  received  from 
persons  expressing  an  interest  in 
this  movement,  was  the  following, 
from  the  Hox.  Casstus  M.  Clay,  who 
took  an  active  interest  in  the  first 
meeting  of  the  American  Forestry 
Congress  in  April,  1882: 

"  White  Hall,  Kt.,  Jan.  9. — Dear 
Sir:  Your  favor  of  the  6th  inst.  in- 
forming me  of  the  meeting  of  gentle- 
men of  science  and  public  spirit  in 
Cincinnati  with  a  view  of  forming  a 
State  Society  of  Forestry  of  Ohio  is 
received.  You  also  ask  my  moral 
support  in  furtherance  of  so  interest- 
ing an  event. 


•*  I  am  well  convinced  that  the  peo- 
ple of  America  have  been  thought- 
less and  wasteful  in  the  destruction 
of  our  native  forests;  and  the  result 
we  begin  to  feel,  a  want  of  wood 
and  timber  and  the  diminished  rain- 
fall, the  drying  up  of  streams,  springs 
and  lakes,  and  consequent  drouth  af- 
fecting the  growth  of  crops. 

"The  evaporation  of  the  tropical 
seas  is  a  fixed  quantity,  but  it  does 
not  follow  that  the  same  amount  of 
rain  falls  in  the  old  sites  as  when  the 
forests  were  untouched  by  the  ax. 
I'he  clouds  charged  with  rain  passing 
over  arid  plains  are  not  relieved  of 
their  moisture,  and  it  is  either  dissi- 
pated into  distant  space  or  precipi- 
tated in  far  off  mountains.  But  should 
we  yield  so  far  to  our  opponents  who 
contend  that  the  rainfall  remains 
the  same  in  each  year,  one  thing  is 
beyond  controversy,  that  the  waste 
of  forests  makes  unusual  distribution 
of  the  time  of  its  falling,  and  what 
does  fall  is  hurried  off  at  once  into 
rivers  and  seas,  and  severe  drouths 
are  the  result.  1  have  lived  long 
enough  to  know  this  of  my  own  ex- 
perience, to  which  I  refer  you  in  a 
paper  prepared  too  'late  for  the  last 
Forestry  convention  in  Cincinnati, 
and  which  is  held  by  my  distin- 
guished friend  Dr.  Warder. 

•'  W  hat  we  want  now  is  to  arouse 
public  notice  to  the  facts,  and  to 
create  societies  in  the  several  States 
to  act  under  the  patronage  and  aid 
of  the  several  States  and  all  concen- 
trating their  experience  in  the  Na- 
tional Bureau  of  Forestry  which  can 
unite  with  foreign  societies  and  gov- 
ernments and  make  a^l  knowledge  on 
this  subject  of  world-wide  usefulness. 
For  it  is  not  too  much  to  say  that 
nations  have  owed  their  rise  and  fall 
to  these  laws  of  tree  growth  and  rain* 
fall,  and  that  our  own  nation  can 
not  live  and  ignore  them. 

"  I  have,  like  the  most  of  you,  no 
personal  interest  in  these  matters, 
and  it  remains  for  those  noble  spirits 
who  make  the  whole  race  their  one 
family  to  labor  in  this  gi*eat  cause, 
receiving  the  sweet  reward  and  the 
pleasures  of  a  philanthropic  life. 

"Assure  the  committee  of  my  ap- 
preciation of  the  compliment  paid 
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me  in  giving  me  notice  of  their 
movement  and  the  assurance  of  my 
every  possible  co-operation.  I  am, 
sir,  with  great  respect  yours  and  their 
humble  servant.  C.  M.  Clay." 

One  of  the  first  things  undertaken, 
was  a  united  effort  to  secure  State 
legislation  in  aid  of  forest  culture, 
and  a  committee  consisting  of  Judge 
AVarren  Higley,  Gen.  Durbin  Ward, 
and  Hon.  Emil  Rothe,  to  whom  the 
subject  was  referred,  submitted  early 
in  February,  the  draft  of  a  bill  to  be 
presented  to  the  Legislature,  as  fol- 
lows: 

An  Act  to  Encourage  Forest  Culture 
IX  the  State. 

"Section'].  Any  inhabitant  liable 
to  road  tax,  who  shall  plant  by  the 
side  of  any  public  highway  any  fore.st 
shade  trees,  poplar  and  willow  trees 
excepted,  or  any  frait  trees  of  suitable 
size,  shall  be  allowed  by  the  supervi- 
sor of  the  road  district  in  which  he 
resides,  in  abatement  of  his  road  tax, 
$1  for  every  four  trees  set  out,  but  no 
row  of  Elm  trees  shall  be  placed 
nearer  each  other  than  fifty  feet;  no 
row  of  Maples  or  other  forest  trees 
nearer  each  other  than  forty  feet,  ex- 
cept Locusts,  which  may  be  set  thirty 
feet  apart,  and  no  fruit  trees  shall  be 
set  nearer  each  other  than  thirty  feet. 
No  allowance,  as  before  mentioned, 
shall  be  made  unless  such  trees  shall 
have  been  set  out  at  least  one  year 
previous  to  the  demand  of  the  said 
abatement  of  tax,  and  are  living  (tied 
to  a  pole),  and  well  protected  from 
animals  at  the  time  of  such  demand, 
and  provided  that  the  supervisors  of 
the  respective  road  districts  shall 
have  authority  to  make  regulations 
as  to  the  kind  of  trees  to  be  planted, 
and  as  to  the  manner  of  setting 
them  out,  in  regard  to  the  symmetri- 
cal or  ornamental  arrangement  of 
the  rows  of  trees  so  planted.  Any 
trees  replanted  by  the  side  of  public 
highways,  as  aforesaid,  in  the  place 
of  trees  which  have  died,  shall  be  al- 
lowed for  in  the  same  manner  and 
under  the  same  conditions  as  in  the 
preceding  section. 


Sec.  2.  No  person  shall  be  allowed 
an  abatement  of  his  road  taxes,  as 
aforesaid,  more  than  one-third  of  his 
annual  road  tax,  and  no  one  shall  re- 
ceive any  abatement  of  road  tax  for 
trees  planted  previous  to  the  passage 
of  this  act. 

Sec.  3.  Any  freeholder  in  theState 
of  Ohio  who  shall  plant  or  sow  in 
and  keep  stocked  with  any  kind  of 
forest-trees,  any  tract  of  land  not 
less  than  ten  acres,  and  any  incorpo- 
rated company  which  shall  plant  or 
sow  in  with  any  kind  of  forest  trees, 
any  tract  of  land  not  less  than  one 
hundred  acres,  and  shall  actually 
convert  such  lands  into  forests,  and 
keep  them  under  regular  forest  cul- 
ture for  a  period  of  five  years,  shall 
upon  satisfactory  proof  to  the  Auditor 
of  State  that  these  provisions  have 
been  comj>lied  with,  pay  out  of  the 
treasury  of  the  State  of  Ohio,  to  such 
freeholder  or  company,  or  their  as- 
signs, a  sum  of  money  equal  to  all 
State  and  county  taxes  assessed  and 
actually  paid  on  such  lands  during 
the  said  five  years;  but  no  such  pay- 
ment shall  be  made  for  any  lands 
planted  or  sown  previous  t-o  the  pas- 
sage of  this  act.  This  section  shall 
not  apply  to  nurseries  sown  or  planted 
to  raise  young  trees  to  be  sold  for 
transplanting. 

Sec.  4.  For  the  encouragement  of 
tree-planting  the  fourth  Friday  of 
April  in  each  year  shall  be  designated 
as  "Arbor  Day,"  and  the  teachers  em- 
ployed in  the  common  schools  may 
dismiss  their  schools  on  this  day 
without  forfeiture  of  pay,  provided 
such  teachers  and'  pupils  shall  take 
part  in  tree  planting. 

Sec.  5.  The  Governor  shall,  by  and 
with  the  consent  of  the  Senate,  ap- 
point a  State  Forester,  who  shall  hold 
his  office  for  three  years.  lie  shall 
have  an  office  in  the  State  House 
which  shall  be  a  bureau  of  all  statis- 
tics and  matters  pertaining  to  For- 
estry. He  shall  have  the  general  su- 
pervision of  the  planting  and  of  all 
lands  in  the  State  under  forest  cul- 
ture and  culture  of  trees  on  the  pub- 
lic highways,  make  an  annual  report 
to  the  Legislature  of  Forestry  matters 
within  the  State,  and  deliver  annually 
a  course  of  not  less  than   twelve  lee- 
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tures  on  subjects  pertaining  to  For- 
estry before  the  students  of  not  less 
thau  two  educational  institutions  in 
the  State,  to  be  designated  by  the 
Senate.  For  his  services  he  shall  re- 
ceive an  annual  salary  of  $3,000." 

Some  verbal  alterations  and  addi- 
tions were  made  by  the  committee, 
but  the  substance  remains  as  above. 

There  was  some  objection  to  the 
clause  making  the  State  Forester  a 
salaried  officer,  but  with  the  explana- 
tion that  the  Legislature  would  prob- 
ably modify  and  change  the  bill  in 
several  parts  the  objection  was  not 
urged,  and  the  bill  was  adopted. 

Superintendent  John  B.  Peaslee, 
chairman  of  the  committee  on  Arbor 
Day,  reported  the  following  as  the 
order  of  exercises : 

Your  committee  on  Arbor  Day 
have  decided  to  hold  the  Arbor  Day 
celebration  in  Eden  Park,  the  exer- 
cises to  consist  of  the  ceremony  of 
marking  the  trees  in  the  several 
groves — pioneer,  citizens',  memorial, 
presidents',  battle,  and  authors* ;  in 
planting  trees  in  places  of  those  that 
have  died  during  the  past  year;  in 
planting  trees  in  memory  of  distin- 
guished citizens  who  have  died  since 
the  celebration  last  year — trees  to 
Rev.  Dr.  Lilienthal,  Dr.  Mussey,  Hon. 
Wm.  T.  Forrest,  Dr.  Foster,  Professor 
Borger,  and  others  whom  this  asso- 
ciation may  name. 

The  exercises  in  the  park  will  con- 
clude with  speaking,  reading  essays 
and  poems,  and  singing  and  instru- 
mental music.  I  desire  to  say  that 
one  choral  society  has  already  volun- 
teered to  sing. 

The  following  committees  were  ap- 
pointed :  On  speakers,  Professor 
Adolph  Strauch,  Professor  Leue,  and 
J.  FT.  McMakin;  finance,  Hon.  Leo- 
pold Burckhardt,  chairman,  the  re- 
maining members  to  be  announced; 


decoration,  Colonel  A.  E.  Jones,  chair- 
man. Mr.  John  Simpkinson  was  ap- 
pointed to  see  the  Board  of  Public 
Works. 

The  committee  also  decided  to  pre- 
pare a  brief  circular  to  the  trustees 
and  circulars  of  the  schools  of  the 
State,  asking  them  to  instruct  the  pu- 
pils under  their  charge  on  the  subject 
of  trees,  their  importance,  use,  value, 
etc.,  and  to  devote  one  day,  April  27, 
to  the  planting  of  trees. 

Also,  a  committee  on  planting  a 
group  of  trees  in  honor  of  the  Tha- 
randt  Forest  Academy,  Saxony.  This 
famous  institution  planted  a  grove  of 
100  trees  of  the  Catalpa  speciosa,  which 
were  sent  them  by  Professor  Leue. 
The  trees  were  planted  by  the  Acad- 
emy on  our  Arbor  Day,  April  27, 
1882,  and  named  Cincinnati  Arbor 
Grove.  Professor  Leue  was  appointed 
chairman  of  the  committee. 

The  report  was  accepted  and  the 
committee  continued. 

Professor  Leue  offered  a  resolution 
that  a  committee  be  appointed  to 
take  into  consideration  the  propriety 
of  calling  a  Forestry  convention  un- 
der the  auspices  of  the  State  Forestry 
Association  to  meet  in  Cincinnati  on 
Arbor  Day,  April  27.  The  resolution 
was  adopted  and  the  President  ap- 
pointed as  such  committee  Professor 
Leue,  John  Simpkinson,  Dr.  Heigh- 
way,  Dr.  Warder,  and  Judge  Rothe. 

Professor  Leue  presented  a  design 
for  an  emblem  of  the  Association, 
and  asked  for  some  action  in  the 
matter.  The  design  consists  of  an 
upraised  arm,  the  hand  of  which 
holds  an  ax,  the  descending  stroke 
being  arrested  by  another  hand 
grasping  the  wrist  of  the  uplifted 
arm,  surrounded  by  a  wreath  of  oak 
and  maple  leaves.  Above  the  design 
is  the  name  of  the  association ;  below 
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the  words,  "Woodman,  spare  thy 
stroke."  The  subject  was  referred  to 
a  committee.  Dr.  Warder  suggested 
that  the  leaves  on  the  emblem  be 
made  to  resemble  something  that 
has  an  existence.  At  the  Forestry 
Congress  a  design  printed  on  the  flags 
contained  an  acorn  of  one  species  at- 
tached to  a  leaf  of  another  variety. 

Dr.  Warder  gave  a  brief  lecture  on 
the  subject  selected  at  a  previous 
meeting. 

It  was  decided  to  meet  hereafter 
every  two  weeks,  instead  of  weekly. 
The  various  committees  will  meet 
next  Saturday  at  the  Gibson  House. 

Hon.  Emil  Rothe  will  read  a  pa- 
per at  the  next  meeting  of  the  asso- 
ciation on  a  subject  of  his  own  selec- 
tion. 

The  Indian  Forester:  a  Monthly 
Magazine  of  Forestry.  Edited  by  W. 
R.  Fisher,  B.A.,  Deputy  Director, 
Forest  School,  Dehra  Dun.  This 
Journal  having  run  through  eight 
years  as  a  quarterly,  makes  its  first 
appearance  in  monthly  form  in  Jan- 
uary, 1883,  being  of  about  the  same 
size  as  this  Journal.  It  is  published 
at  Roorkee,  at  six  rupees  a  year  to 
Forest  officers  under  the  rank  of  As- 
sistant Conservator,  and  twice  this 
sum  to  other  subscribers. 

In  a  friendly  notice  of  the  Amkri- 
CAN  Journal  of  Forksstry,  it  expresses 
hearty  sympathy  with  the  movement 
in  favor  of  Forest  Conservancy  in 
the  United  States  and  Canada,  and 
says: 

"  Dr.  Hough,  Chief  of  the  Forestry 
Division,  United  States  Department 
of  Agriculture,  and  author  of  a  book 
on  Forestry,  (a  notice  of  which  will 
shortly  appear  in  our  pages),  is  the 
Editor,  and  we  hope  he  will  be  able 
to  do  for  America  what  Mr.  Brandis 
has  done  for  India,  that  is  to  lay  deep 


and  broad  foundations  of  Forest  Con- 
servancy. 

"  With  a  popular  and  decentralized 
Government,  and  with  most  of  the 
State  lands  in  private  hands,  it  will 
be  a  most  difficult  task.  .  .  .  Al- 
though vast  areas  of  forest  land  have 
been  worked  over,  it  must  not  be 
supposed  that  the  young  growth  has 
everywhere  been  destroyed,  though 
we  do  read  of  ruined  forests  which 
are  well  described  in  the  following 
extract  from  Mr.  E.  F.  Smith's  Flora 
of  Michigan. 

"The  valuable  trees  were  felled 
years  ago,  and  the  lumberman  moved 
on  to  fresh  spoils,  leaving  behind  an 
inextricably  confused  mass  of  tree- 
tops,  broken  logs,  and  upturned 
trunks.  Blackberry  canes  spring 
up  everywhere,  forming  a  tangled 
thicket,  and  a  few  scattering  poplars, 
birches,  and  cherries  serve  for  ar- 
boreal lile,  above  which  tower  the 
dead  pines,  bleached  in  the  weather 
and  blackened  by  fire,  destitute  of 
limbs,  and  looking  at  a  distance,  not 
unlike  the  masts  of  some  great  har- 
bor. Thousands  of  such  acres,  repel- 
lant  alike  to  the  botanist  and  settler, 
can  be  seen  in  any  of  our  northern 
counties." 

Referring  to  the  first  paragraph  in 
the  above  extract,  we  can  at  present 
only  say,  that  there  are  obstacles  in 
the  way  of  progress,  of  which  at 
present  we  can  not  speak,  hut  which 
will  in  due  time  be  fully  made  known; — 
for  they  belong  inseparably  to  the 
history  of  Forestry  in  the  United 
States. 

The  duty  of  the  government  with 
respect  to  the  management  of  the 
timber  upon  its  public  lands,  the 
modes  by  which  it  might  and  should 
promote  an  interest  in  the  subject, 
and  some  of  the  ways  in  which  this 
might  be  done  by  State  governments 
are  stated  somewhat  in  detail,  in  our 
Third  Report  upon  Forestry,  to  which 
reference  may  be  made  by  those  who 
take  an  interest  in  these  inquiries. 
The  Forty-seventh  Congress,  at  the 
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last  moment,  passed  a  concurrent 
resolution,  for  printing  an  extra  edi- 
tion of  S,(K.O  copies  of  this  report, 
and  those  making  timely  application 
to  a  member  of  the  House,  or  to  a 
Senator,  will  doubless  be  able  to  se- 
cure one. 

The  Be-afforesting  of  Ireland,  The 
February  number  of  the  English 
*' Journal  of  horestry"  has  a  very  ex- 
cellent article  upon  this  subject  by 
Dr.  Lyons,  M.P.,  which  deserves  our 
notice.  After  speaking  of  the  his. 
torical  evidences  that  Irland  whs 
once  a  forest-region,  and  the  political 
and  other  causes  that  operated  in  its 
clearing,  he  proceeds  to  notice  the 
measures  that  have  been  recom- 
mended in  more  recent  years  for  the 
improvement  of  waste  lands,  more 
particularly  by  planting. 

In  1849,  Lord  John  Russell  brought 
a  bill  to  expend  £1,000,000  on  the 
improvement  of  lands,  which  was 
withdrawn  on  the  understanding  that, 
the  owners  would  employ  State  loans 
through  the  Board  of  Works  for 
reclamation.  It  is  hardly  necessary 
to  say  that  nothing  was  done.  After- 
wards, and  down  to  1881,  other  meas- 
ures have  been  brought  forward,  but 
nothing  has  actually  been  done,  un- 
der government,  to  the  present  time. 

As  to  the  condition,  it  may  be 
stated  that  Ireland  had  some 
20,330,000  acres  in  all,  of  which  about 
12,000,000  are  in  grass,  3,000,000  un- 
der tillage,  and  the  remainder  is 
waste.  The  legislation  proposed  in 
modern  times,  has  been  chiefly  per- 
missive in  its  character,  and  for  this 
reason  we  need  not  be  surprised  that 
it  has  failed.  The  country  had  for  a 
long  time  been  left  dependant  upon 
importation  for  its  timbers,  until  this 
had  come  to  be  an  inevitable  neces- 


sity.    Of  the  conditions  and  the  ne- 
cessities of  the  case  this  writer  says : 


<i'i 


The  tradition  which  has  kept 
alive  for  so  long  a  time  the  memory 
of  timber  as  a  natural  growth  of  Ire- 
land, became  more  and  more  dim. 
The  knowledge  of  the  resources  of 
Ireland,  the  capacity  as  well  as  the 
desire  to  utilize  and  restore  her  in- 
dustries, became  fainter  and  fainter, 
until  it  became  generally  accepted, 
both  in  England  and  Ireland,  that 
the  latter  was  a  naturally  poor, 
thriftless,  and  aimless  population; 
and  both  rulers  and  people,  with  a 
rare  exception  now  and  then,  re- 
garded all  attempts  to  develop  the 
the  latent  resources  of  the  country 
as  but  dreams,  no  doubt  beneficent, 
but  wholly  beyond  the  scope  of  an 
age  which  prided  itself  in  being  emi- 
nently practical.  A  good-natured 
wish,  with  something  between  a  sneer 
and  a  smile,  is  accorded  to  any  one 
who  desires  to  restore  an  industry 
once  known  bv  a  few  to  have  flour- 
ished  abundantly,  but  the  history  of 
which  is  univnown  to  the  rigid  econo- 
mist, who  as  ignorantly  as  arrogantly 
sets  aside  with  contempt,  any  effort 
to  direct  energy  into  channels  long 
unused.  In  the  words  of  Sir  Uichard 
Temple,  '  Forestry,  recollect,  is  a  sub- 
ject comparatively  novel.  A  few 
years  ago  it  was  but  little  understood, 
and  even  now  you  well  know,  as 
practical  men,  that  a  great  deal  has 
to  be  learned  by  us  all,  and  more  es- 
pecially by  the  governing  classes.* 
These  words,  used  in  regard  to  In- 
dian Forestry,  apply  in  an  especial 
manner  to  the  state  of  things  in  Ire- 
land. We  want  men  of  the  greatness 
of  mind  of  Lord  Dalhousie,  and  of 
the  practical  energy  of  John  Mair 
Laird.  (Lord  Lawrence  of  the  Pun- 
jaub),  to  take  up  and  to  prosecute 
this  work  in  Ireland.  With  the  ex- 
amples of  what  the  Government  of 
this  Empire  has  done  in  India,  and 
is  now  doing  on  a  small  scale  in  the 
Isle  of  Man;  with  what  all  the  chief 
European  countries — France,  Ger- 
many, Austria,  Italy,  Switzerland, 
Denmark,  Norway,  and  Sweden — 
are  doing,  as  our  consular  reports 
fully  prove;  with  the  destruction  in 
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ten  years  of  12,000,000  of  acres  of] 
American  Forests,  once  supposed  to  i 
be  illimitable  and  inexhaustible;  ' 
with  the  known  facts  as  to  the  de-  j 
terioration  of  climate,  increased 
dampness,  and  diminished  earth-tem- 
p<Tature  of  the  soil  of  Ireland ;  with 
the  consequent  and  well  recognized 
diminution  in  the  products  of  the 
soil  by  tillage,  and  of  her  grass  lands 
under  dairy  farms;  with  the  silting 
up  of  her  streams,  by  the  ruinous 
waste  of  her  most  nutrient  of  mount- 
ain declevities;  with  the  gradual 
choking  from  the  same  cause  of  the 
main  and  secondary  arterial  drain- 
age carried  out  some  forty  years  ago 
with  great  expenditure,  now  ren- 
dered all  but  useless,  it  is  only  a 
question  of  time  and  of  energetic  ac- 
tion on  the  part  of  those  who  under- 
stand the  practical  problems  involved, 
how  long  it  will  lake  to  overcome  the 
crassa  ignorantia  of  our  rulers  in  Ire- 
land, and  to  force  them,  or  those 
who  are  to  succeed  them,  by  an  en- 
lightened public  opinion,  to  take  up 
a  work  now  recognized  in  all  civilized 
countries  as  both  useful  and  neces- 
sary. .  .  .  Now  that  the  problem 
of  re-afforesting  in  Ireland  has  for  the 
first  time  assumed  practical  propor- 
tions, being  recognized  unanimously 
by  all  clashes  in  Ireland  as  a  question 
of  prime  importance,  it  remains  bo 
be  seen  how  the  government  is  pre- 
pared to  deal  with  it.  From  an  im- 
partial point  of  view  it  can  not  for 
one  ;nstant  be  questioned — by  any 
one  at  all  competent  to  speak  on  the 
subject,  in  view  of  the  probability  of  a 
timber-famine  within  measurable  dis- 
tance of  us,  say  within  twenty-five 
years, — that  the  re-afforesting  of  Ire- 
land, once  so  fruitful  in  timber  of  the 
highest  class,  is  for  all  practical  pur- 
poses, a  question  of  pressing,  of  great, 
indeed  of  Imperial  importance. 

Vermoyil  Forestry  Commi^siot).  On 
the  25th  of  November,  1882.  the 
Legislature  of  Vermont  passed  the 
following  joint  resolution  in  refer- 
ence to  the  forests  of  that  State  : 

"It  is  hereby  resolved  by  the  Sen" 
ate   and    House  of   Representatives 
that  the  Governor  shall  appoint  three 


Commissioners  to  inquire  into  the 
subject  of  the  forests  of  Vermont,  as 
to  their  extent  and  condition,  and, 
what  if  anv  measures  should  be  taken 
in  respect  to  their  protection,  and  re- 
port the  same  at  the  next  session  of 
the  Legislature.  The  expenses  of 
such  Commissioner  to  be  paid  by  the 
State  shall  not  exceed  three  hundred 
dollars." 

Under  this  authority  the  Governor 
has  appointed  the  Hon.  Edward  J. 
Phelps,  of  Burlington,  Redfield  Proc- 
tor, of ,  and  Frederick  Billings, 

of  Woodstock.  At  the  time  of  our 
latest  information  this  commission 
had  held  one  meeting  in  New.  York, 
and  there  is  every  reason  to  hope  that 
efficient  measures  will  be  recom- 
mended. 

The  Bio  News,  a  Brazil lian  paper  in 
the  English  language,  in  a  friendly 
notice  of  this  Journal,  given  in  its 
issue  of  Jan.  27,  last,  says : 

"In  the  United  States,  where  the 
destruction  of  forests  is  going  on  at 
an  alarming  rate,  the  special  subject 
to  which  this  magazine  is  devoted  is 
one  of  the  greatest  importance. 
Throughout  a  large  part  of  Brazil,  as 
in  the  northern  provinces  of  Cear4, 
Piauhy,  Rio  Grande  do  Norte,  etc., 
and  in  the  interior  districts  of  Ba- 
hia  and  Pernambuco,  it  is  a  subject 
which  deserves  equally  close  atten- 
tion. We  might  add  also  a  good  part 
of  Sao  Paulo,  and  extensive  districts 
in  the  southern  provinces,  where  tree- 
culture  is  a  matter  of  high  impor- 
tance. This  new  periodical — and  it 
is  No.  1  of  Vol.  L  which  we  have  be- 
fore us — is  one  that  recommends  it- 
self to  a  wide  circle  of  interested 
readers,  not  only  in  the  United  States, 
but  throughout  the  whole  world." 

Forest  Legislation  in  New  York.  The 
Legislature  of  this  State  has  re- 
cently passed  a  law  directing  that  no 
more  wild  lands  be  sold  in  the  region 
known  as  the  Adirondack  Wilder- 
ness. This  measure  was  recom- 
mended in  the  first  report  of  the 
Park  Commission  in  1873,  and  it 
would  have  been  well  had  this  been 
sooner  done.  On  a  future  occasion 
we  shall  notice  in  detail  some  ques- 
tions involved  in  this  measure. 
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FOREST    TREE-PLANTING :— THE    RESULTS    AND 

ADVANTAGES  TO  FARMERS. 

By  B.  GOTT,  of  Abkoka,  Oktirio. 

[With  the  fact  before  us,  that  all  the  land  in  most  the  older  and  in  many  of 
the  newer  States,  as  well  as  throughout  the  settled  parts  of  Canada, 
has  passed  into  the  hands  of  private  owners,  leaving  the  subject  of 
clearing  or  of  planting  wholly  at  the  discretion  of  these  owners,  it  ap- 
pears to  us  plainly  evident,  that  the  farmers  of  America  have  an  im- 
mense responsibility  thrown  upon  them,  with  respect  to  the  mainte- 
nance and  renewal  of  our  woodlands,  for  the  direct  and  incidental  ad- 
vantages that  we  may  expect  to  derive  from  them.  Every  motive 
and  argument  that  can  in  any  degree  fix  public  attention  to  this  fact 
has  our  sympathy  to  its  fullest  extent,  and  beleiving  that  the  follow- 
ing paper  will  tend  to  this  effect,  we  give  it  a  place  in  the  Journal, 
it  having  previously  appeared  in  the  Weekly  Toronto  Globe  of  March 
9th  last. — Editor.] 

I  AM  pleased  by  the  propounding  of  this  interesting  question 
for  discussion,  though  it  be  ever  so  humbly  done.  The 
idea  of  the  planting  of  trees  and  the  equally  interesting  idea 
of  results  and  advantages  to  farmers  are  so  prepossessing  to 
our  minds  that  they  at  once  elicit  our  most  devout  respect. 
Advantageous  to  farmers!  How  can  any  thing  be  advanta- 
geous to  them  that  is  not  equally  so  to  the  great  mass  of  the 
community*?  Is  not  the  welfare  of  the  whole  of  society 
identified  with  that  of  the  farmers?  We  assume,  therefore, 
that  whatever  is  an  advantage  and  a  blessing  to  the  farmer  is 
important  and  essential  to  the  interests  of  all  other  men.  Let 
us  hail,  then,  with  supreme  delight  any  means  or  any  course 
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of  conduct  that  promises  results  and  advantages  to  the  farmer. 
Away  with  that  miserable,  narrow,  and  ungentlemanly  feeling 
that   would   deprive   a  farmer  of  pleasure   and  advantages 
simply  because  he  is  a  farmer!     Such  a  sentiment  as  this  can 
not  possibly  live  in  the  clear  and  glowing  sunlight  of  our 
blessed   civilization.     It   can    only   live   in   the   darkness  of 
ignorance.     In  looking  at  the  question  of  tree-planting,  I  can 
scarcely  conceive  of  it  as  a  question  of  advantage  or  of  disad- 
vantage.    To  my  conception  it  is  rather  a  question  of  posi- 
tion, and  felt  need,  and  not  something  that  we  may  or  may  not 
do  as  we  see  fit,  but  something  that  is  forced  upon  us  as  a  ne- 
cessity of  the  times  in  which  we  live.     Tree-planting  must  be 
done  on  a  large  plan  and  systematically,  if  we  would  enjoy 
the  fruits  of  our  fields  and  orchards  and  the  quiet  of  our  peace- 
ful homes.     A  glance  at  the  condition  of  wretchedness  and 
want,  of  deforested  China  and  Japan,  which  have  in  times  past 
so  wantonly  destroyed  their  rich  inheritance  of  forest  wealth, 
is  enough  to  make  us  tremble  at  the  mere  prospect  of  the  like 
befalling  our  homes  and  our  fair  fields.     Let  us  be  armed  in 
time  to  evade  these  calamities !     What,  w^q  may  ask,  is  becom- 
ing of  the  once  famous,  unmeasured,  and  boundless  forests  of 
Canada ?     Are  they  not  fast  disappearing  ?     What  are  we  who 
are  reaping  these  harvests  of  wealth  trying  to  do  to  replace 
the  fine  old   trees  for  future   generations?     Where  are  our 
acres  of  young  and  thriving  forest  trees?     Our  beautiful  and 
defensive  belts  of  trees  alon^  our  hiorhwavs  and  around  our 
orchards  and  our  fields,  and  around  our  homes  ?     I  know  it  is 
difficult  to  find  them,  and  that  we  are  not  doing  our  duty  in 
this  matter  to  those  who  are  to  succeed  us. 

Let  us  then  as  briefly  as  possible  consider  the  best  way  to 
commence  the  business  of  tree-planting.  When  we  are  con- 
vinced of  our  duty  to  plant  trees,  the  first  thing  we  must  cer- 
tainly want  before  any  decided  steps  can  be  taken,  is  a  supply 
of  young  trees  to  plant.  A  want  of  these  has  deterred  many 
a  good  man  from  planting  trees  at  all,  who  otherwise  would 
have  done  so.  To  overcome  this  difficulty  a  little  timely  fore- 
thought is  necessary.  The  seeds  of  our  forest  trees  fall  plen- 
tifully around  us,  and  we  can  have  them  merely  for  the 
gathering  up.  The  seeds,  if  properly  secured  in  mother  earth, 
■will  produce  for  us  all  the  young  trees  that  we  may  need, 
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whenever  we  feel  our  better  nature  prompting  us  to  plant. 
It  is  calculated  that  100  feet  square  of  pood  land  covered  with 
the  seeds  will  produce  enough  of  young  trees  to  plant  100 
acres!     Only  think  how  prolific  in  her  returns  kind  nature  is 
to  us.     When  her  capabilities  are  properly  husbanded  for  our 
interests,  we  are  perfectly  astonished.     "  These  tree  seedlings  " 
planted  out  in  well-prepared  ground,  4  by  4  feet,  or  2,722 
trees  to  the  acre,  would  soon  grow  up  to  be  a  sight  of  beauty 
to  our  country  and  a  source  of  wealth  to  the  cultivator  and  for- 
tunate possessor.     Suppose  a  few  acres,  say  10  acres  of  each  of 
oar  100-acre  farms,  was  devoted  to  trees,  even  at  this  rate  of 
planting,  what  a  magnificent  growth  of  fine  young  timber — just 
what  the  country  needs — might  soon  be  produced.     A  belt  of 
trees  standing  one  rod  apart  round    each  of  our  100   acres 
lots,  would  contain  560  specimens,  to  be  an  ornament  to  the 
inheritance  and  to  bless  the  hand  of  the  provident  planter. 
Prof.  Brown,  of  the  Agricultural  College,  Quelph,  has  shown, 
that  in  our  country  the  prevailing  winds  that  bring  rain  are 
from    the   southwest  to   the   northeast.     According  to   this 
showing,  it  is  clearly  our  duty  to  plant  belts  of  trees  along 
the  north  and  west  sides  of  our  lots  to  obstruct  the  fierce 
winds,  and  to  attract  the  moisture  they  may  contain.     The 
plantings  may  be  in  the  following  order: — First,  a  row  of 
Maples,  or  Basswood,  or  Elms  four  feet  from  the  line  and  one 
rod  apart ;  secondly,  ten  feet  from  this  row  may  be  planted  a 
row  of  Scotch  or  Austrian  Pine,  and  one  rod  apart;  thirdly, 
ten  or  fifteen  feet  from  this  row  may  be  planted  a  row  of  Nor- 
way or  Black  Spruce,  so  that  they  will  intercept  the  spaces  in 
the  Pine  row.     If  it  is  thought  best  to  fill  up  the  spaces  be- 
tween these  plantings  as  early  as  possible,  low-growing  shrub- 
bery may  be  planted  in  among  them.     This  will  make  a  use- 
ful and  a  beautiful  belt,  and  while  it  is  growing  up  and  com- 
ing into  service  will  be  increasing  in  beauty  and  efiiciency 
every  j^ear.     The   system  of  hedge-planting  is  also  another 
way  in  which  tree-planting  may  be  made  very  useful  and  very 
beautiful.     For  this  purpose  the  best  sorts  of  trees  to  use  may 
be  either  Buckthorn,  or  Honey  Locust,  or  Barberry,  each  be- 
ing well  known  as  the  best  hedge  plants  known  in  our  climate 
and  conditions.    For  low,  damp,  or  swampy  lands,  or  even 
for  rough,  stony,  ftucj  nncultivable  lands,  the  planting  of  trees 
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for  coppices  is  a  most  profitable  exercise,  and  will  well  repay 
any  amount  of  care  bestowed  upon  it.  The  timber  for  those 
purposes  must  be  those  that  will  readily  sprout  again  from  the 
bottom  after  being  cut  off,  as  Basswood,  or  Ash,  or  Elm,  and 
some  of  the  Oaks.  Surely  there  is  enough  said  in  this  short 
sketch  to  interest  any  man  of  ordinary  attainments  in  the 
matter  of  tree-planting.  But  should  any  further  induce- 
ments be  required,  and  as  we  are  a  matter-of-fact  sort  of  peo- 
ple, I  will  attempt  to  show  the  results  and  advantages. 

Ilere  let  me  say  that  in  the  very  limited  space  at  my  com- 
mand,! scarcely  know  how  to  do  any  thing  like  justice  to  the 
following  important  propositions,  as  each  of  them  are  ample 
and  full  for  a  theme  in  themselves.  They  are  each  of  them 
big  with  line  practical  truths  and  lessons  in  themselves,  so 
that  if  I  should  attempt  to  open  up  with  any  degree  of  full- 
ness, I  would  require  more  space  than  I  have  allotted  to  my 
whole  subject.  Suffice  therefore  with  mere  suggestions  of  the 
advantages  of  tree-planting  on  our  farms. 

First.  The  ornamentation  of  the  farm.  I  feel  confident 
that  I  am  addressing  myself  to  an  intelligent  and  appreciative 
class  of  men,  who  will  be  willing  to  admit  this  idea  for  its  full 
value  to*  them  on  their  farms.  You  know  that  your  farms 
are  worth  more  tor  your  efforts  at  improving  and  beautifying 
them,  not  only  for  to  market,  but  also  for  your  own  personal 
use.  You  know  that  they  will  sell  readier,  and  that  they  will 
bring  you  more  money  when  sold,  for  the  beautiful  trees  that 
are  planted  upon  them.  You  yourself  would  not'take  much 
money  to  have  those  trees  removed  that  your  own  hands  have 
planted  and  you  have  watched  with  care.  In  all  our  sterner 
thoughts  of  life,  we  can  not  afford  to  altogether  ignore  the 
beautiful  in  nature  and  the  beautiful  in  art.  To  you  ''A  thing 
of  beauty  is  a  joy  forever"  as  well  as  to  the  rest  of  humanity 
who  are  even  now  panting  for  the  beautiful.  Again,  "Life 
without  beauty  is  a  dead  and  unwholesome  thing;"  and  again, 
"Trees  are  fit  to  minister  to  man's  manly  sense  of  beauty." 
These  are  the  modern  expressions  of  the  deep  and  hidden 
sense  of  the  beautilul  lying  under  our  sterner  natures,  and 
and  which  are  so  successfully  ministered  to  by  the  grand  and 
majestic  beauty  of  the  living  plant  or  tree.  The  man  w^io 
could  pitch  the  dwelling  designed  for  the  abode  and  resting- 
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place  of  his  family  in  a  drear  and  open  field,  treeless  and 
flowerless,  is  a  long  way  behind  the  sesthetics  of  the  age,  if  he 
is  content  to  leave  it  so.  He  has  spent  the  foregoing  part  of 
his  life  for  nothing,  and  has  yet  every  thing  to  learn  respecting 
the  beauty  of  this  life.  We  know  that  men  are  alive  to  their 
best  interests,  and  that  they  must  and  will  plant  trees  around 
their  farms  and  their  homes  for  beauty  and  for  use.  Every- 
where we  see  encouraging  e}(amf)les  of  movement  in  this  di- 
rection, and  much  may  they  be  extended! 

Second.  Trees  are  the  homes  and  meeting  places  for  the 
birds.  Every  farmer  in  our  vast  domain  will  at  once  see  and 
recognize  the  force  of  this  proposition.  Birds  are  the  chil- 
dren of  the  air,  and  lodge  among  the  branches  of  our  trees. 
If  there  are  no  trees  with  their  wealth  of  beautiful  branches 
on  our  place,  we  can  have  no  birds.  If  there  are  no  birds, 
there  is  no  restraint  upon  the  millions  of  devouring  insects 
that  are  ever  ready  to  prey  upon  the  crops  that  the  honest 
farmer  needs  for  his  bread  and  his  monev.  Bo  the  relation 
between  tree-planting  and  the  farmer's  pocket  is  established, 
and  is  intimately  close — closer,  indeed,  than  some  of  us  are 
aware  of.  Let  us  remember  that  most  of  the  small  and  beau- 
tiful birds  that  warble  among  the  branches  of  our  trees  are 
insect-eating  birds,  and  are  our  most  intimate  and  devoted 
friends,  ever  working  for  our  interets.  Let  us  encourage 
them  and  their  friendly  efforts  for  our  good  in  every  possible 
way  by  planting  trees  for  tlieir  convenience.  The  tree  and 
the  bird !  How  astonishingly  beautiful  these  organized  ob- 
jects of  kind  nature  are  in  their  life  and  their  work !  Each  of 
them  are  grand  conceptions  of  infinite  wisdom,  and  are  worthy 
of  our  attention  and  careful  study  that  would  fill  volumes  of 
scientific  and  useful  teaching.  The  tree  and  the  bird!  How 
intimately  close  is  the  relationship  that  exists  between  the 
departments  of  the  natural  world,  between  the  vegetable  and 
the  animal  kingdoms.  Between  the  merest  vegetable  and  the 
highly  organized  beauty  of  the  air.  This  relationship  is  easily 
traced,  the  one  ministering  to  the  daily  requirements  of  the 
other.  Would  we  have  birds  to  cheer  and  to  bless  us,  let  us 
plant  liberally  the  trees  they  love. 

Third.  The  economies  of  the  farm  require  trees  planted.  I 
am  sure  there  is  no  farmer  but  will  readily  appreciate  the 
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statement  and  will  immediately  pluck  up  his  ears  at  the  men- 
tion of  it.  By  the  economies  of  the  farm,  however,  I  do  not 
mean  the  discussion  of  the  most  advantageous  ways  of  feeding 
stock,  or  the  best  breeds  of  horses,  cattle,  sheep,  etc.,  to  keep 
for  profit,  but  rather  what  are  we  going  to  do  with  those 
waste  lands  on  our  farms  that  are  too  wet  and  mucky  to  be 
used  for  the  culture  of  grain,  or  that  are  too  rough  and  stony 
to  admit  the  plow  ?  These  are  questions  of  much  importance 
to  us,  because  every  acre  of  our  farms  has  to  be  paid  for,  and 
every  acre  is  liable  for  taxation;  and  consequently  we  of  all 
men  can  ill  afford  to  allow  any  of  it  to  lie  idle.  We  want  it 
all  to  bring  in  something,  and  something  that  is  useful  to  us. 
We  advise  you  to  plant  the  low  mucky  places  with  Canadian 
Larch,  or  with  Black  Ash,  or  with  Elm  or  Willow ;  and  be- 
sides turning  a  dismal  swamp  into  a  field  of  beauty,  it  will 
soon  be  a  source  of  great  profit  to  its  owner.  The  thousands 
of  acres  of  rough,  stony,  and  useless  land  of  this  country 
should  be  planted  as  early  as  possible,  though  in  ever  so  rough 
a  way,  with  young  seedlings  of  Oak,  Maple,  or  even  Black 
Walnut.  It  would  soon  astonish  the  most  incredulous  to  see 
the  quantity  and  suddenness  of  the  growth  and  profits  arising 
from  these  discarded  eye-sores  of  the  farm.  Farmers  of  our 
country,  awake  to  your  best  interests !  Allow  no  stagnant 
miasma  holes  or  useless  eye-sores  on  your  place  to  destroy  the 
symmetry  and  beauty  of  your  lovely  farms.  Plant  them  with 
trees,  so  shall  they  be  to  you  objects  of  pride  and  satisfaction^ 
and  blessings  to  your  country. 

Fourth.  The  healthfulness  of  the  farm.  At  first  sight  you 
may  perhaps  think  that  now  you  have  me,  for  since  the  farm 
has  been  cleaned  up  of  its  trees  you  have  never  once  had  an 
attack  of  ague  and  fever  in  yourself  or  your  family.  But  stop, 
ray  friend,  and  consider  for  one  moment.  The  trees  on  your 
place  were  not  wholly  responsible  for  those  cruel  attacks  of 
shaking  ague  and  still  more  dreaded  fever.  It  was  rather 
your  sudden  onslaught  on  the  enormous  crops  of  vegetation 
every-where  around  you  that  caused  it.  Cleaning  away  the 
timber,  letting  in  the  sunlight,  and  the  resultant  decay  of 
vegetable  matter  every-where  that  filled  the  air  with  germs  of 
disease,  and  you  took  it  freely  into  your  system  until  it  almost 
shook  the  dear  life  out  of  you.    Let  not  the  recollection  of 
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this  dishearten  you  in  your  efforts  at  planting  trees,  for  they 
are  a  source  of  healthfulness  and  blessing.  We  say  in  all  can- 
dor, plant  them  on  the  farm  and  town  lot  for  healthfulness. 
It  is  well  known  that  trees  in  their  growing  action,  absorb  in 
large  quantities  of  gases  from  the  earth  and  from  the  air. 
These  gases  for  the  most  part  are  effete  animal  exhalations 
that  have  served  a  purpose,  but  are  now  given  off  from  our 
bodies  as  useless  and  worse  than  useless  to  us.  These  gases 
are  the  very  life  of  the  trees,  and  are  absorbed  by  them  in 
large  quantities.  Again,  the  trees  give  off  gases  that  are  use- 
less tp  them,  and  these  gase3  are  the  very  food  of  our  life. 
Only  think  of  an  arrangement  like  this  in  the  infinitely  wise 
economies  of  nature!  The  vegetable  and  the  animal — the 
one  mutually  dependent  upon  the  other,  the  lower  form  living 
for  the  higher,  and  neither  of  them  living  for  itself.  We  have 
thought  that  a  small  but  wild  plantation  of  trees  as  a  coppice 
on  the  lower  end  of  each  town  and  village  lot  would  be  the 
very  best  advice  that  could  be  given  by  our  boards  of  health. 
How  much  effete  and  decaying  vegetable  matter  is  reckleisly 
thrown  out  in  the  back  yards  of  all  our  town  lots,  and  left  to 
decay  and  poison  the  atmosphere  we  are  hourly  breathing  for 
our  life? 

Its  deadly  influences  are  sometimes  felt  by  us  and  the  dear 
ones  of  our  family  circle  when  attacked  with  the  various  forms 
of  acute  inflammations  or  with  typhoid  fever,  and  the  more 
dreadful  diphtheria.  A  coppice  of  wild  trees,  interlaced  with 
wild  vines  and  creepers,  just  at  the  lower  end  of  the  lot, 
would  be  a  calm  retreat  from  the  scorching  heat,  and  a  reser- 
voir to  utilize  all  the  poisons  and  pestilences  of  the  atmosphere. 
How  simple  the  remedy,  and  yet  we  are  paying  the  debt  of 
our  negligence  of  the  specifics  of  nature.  Blocks  of  trees  and, 
belts  of  trees  on  the  farm  would  answer  the  same  purposes, 
and  be  an  everlasting  fund  of  satisfaction  and  pure  enjoyment. 
Farmere,  let  us  plant  trees  for  healthfulness  for  ourselves  and 
ourfamiliea,  for  what  are  all  the  wealth  of  yourcoft'ers  of  gold 
compared  with  the  unspeakable  blessing  of  health? 

Fifth.  The  modification  of  temperture.  It  is  very  generally 
admitted  that  trees  have  the  power  of  absorbing  and.  storing 
up  latent  heat,  and  again  giving  it  out  in  times  of  extreme 
cold.     If  this  is  so,  and  we  fully  believe  it  is,  how  fine  is  the 
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modifying  influence  that  may  be  exerted  on  our  climate  in  its 
depressing  moods?  Again,  it  is  believed  that  the  tree  has 
the  power  of  the  absorption  of  moisture,  and  in  a  time  'of 
severe  drouth  again  giving  it  out  liberally  through  its  trunk 
and  its  branches  and  leaves  in  the  summer  time.  This  influ- 
ence ascribed  to  the  tree  has  the  eftect  of  cooling  and  moisten- 
ing our  dry  atmosphere  during  the  heated  term.  This  view- 
presents  the  tree  as  an  enormous  laboratory,  utilizing  heat 
and  dispensing  coolness  and  moisture  to  correct  the  extremes 
of  our  seasons.  By  the  simple  means  of  their  agency  the 
extremes  of  temperature  endured  in  every  treeless  region  may 
be  corrected.  But  further,  we  have  sometimes  thought,  while 
sitting  under  our  spreading  Beech  trees,  in  the  intense  heat  of 
summer,  that  there  was  always  a  cooling  breeze  there,  and 
consequently  that  they  were  attractive  to  coolness  and  breeze. 
Have  you  not  many  times  been  struck  with  the  same  idea? 
.  If  we  had  the  space  at  our  command  we  would  like  much 
to  enlage  here  on  the  subject  of  wind-breaks  and  storm-stayers» 
etc.^  in  relation  to  trees.  We  are  more  than  certain  that  the 
agency  of  trees  is  the  most  eflicient  and  effectual  wind- 
breaker  that  can  be  adopted.  We  are  almost  «s  certain  that 
the  same  gentle  influence  may  be  credited  with  the  cooling 
and  refreshing  moisture  of  many  a  summer  shower  that  visits 
our  plantations.  When  shall  we  arrive  at  a  correct  under- 
standing of  the  great  laws  of  nature,  and  the  governing  forces 
of  the  world  ?  When  shall  we  learn  the  proper  relationship 
of  one  part  to  another  in  the  arrangements  of  nature?  How 
can  we  have  the  blessings  of  a  fertile  and  fruitful  country 
without  the  agency  of  trees  ? 

Sixth.  The  distribution  of  electric  fluids  in  the  air.  The 
subject  of  electricity  is  a  mysterious  question  that  we  can  not 
i'uUy  understand.  Yet  we  know  that  the  vast  treeless  plains 
of  our  continent  are  frequdntly  visited  with  those  destructive 
influences  of  the  deadly  lightning  bolt.  The  great  prairies  of 
the  West  are  annually  visited  by  these  alarming  displays  of 
nature,  to  their  serious  loss  and  the  discomfiture  of  the  people. 
In  tree-growing  regions  these  displays  are  less  frequent  and 
less  severe.  Our  advise,  therefore,  is  to  plant  trees  around 
your  fields  and  around  your  dwellings  to  ward  oft* the  influence 
of  destructive  lightning. 
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Seventh.  Trees  furnish  a  friendly  shade  and  cooling  breezes 
for  tlie  farmer's  children  and  hU  cattle.  As  we  have  ah'eady 
anticipated  this  item  to  some  extent,  we  will  here  simply  say 
that  for  this  use  alone  trees  will  pay  far  more  than  they  cost. 
Is  it  nothing  to  you  that  your  children  have  not  the  cooling 
shade  of  the  spreading  Beech  tree  or  the  more  emblematic 
Maple,  under  whose  spreading  branches  to  enjoy  their  healthy 
sports  at  mid-day  in  the  height  of  our  heated  season?  Is  it 
nothing  to  you  that  your  cattle  of  pure  blood,  your  horses  of 
noble  ancestry,  and  your  sheep  of  tine  clip  are  left  out  stand- 
ing in  the  melting  heat  in  a  friendly  fence  corner,  and  without 
the  grateful  shade  of  one  spreading  branch  over  their  defense- 
less heads?  Oh,  I  kow  you  count  your  interests  better  than 
this,  and  though  you  would  not  for  your  children,  yet  for  your 
horses,  cattle  and  sheep  you  will  j>rovide  the  grateful  shade 
that  blesses  them  in  the  burning  noonday. 

Eighth.  Trees  supply  timber,  poles,  and  brush  for  the  use 
of  the  farm.  *'OhI"  you  say;  "this  is  a  glaring  statement. 
It  will  take  years  upon  years  after  I  am  old  to  grow  timber, 
etc.,  for  the  use  of  the  farm  from  these  trees,  and  we  will  never 
see  any  benefit  from  the  trees  we  plant  I"  Stay,  my  friend, 
•this  is  entirely  a  false  impression,  and  one  not  supported  by 
the  facts.  A  gentleman,  in  a  paper  read  at  the  late  Forestry 
Convention  at  Montreal,  stated  that  Catalpa  trees  can  be 
profitably  planted  as  close  as  four  by  six  feet,  and  at  the  end 
of  ten  years  from  planting  one-quarter  of  them  can  be  taken, 
and  will  each  make  two  fence  posts  valued  at  ten  cents  each. 
We  know  from  our  own  experience  that  trees  planted  on  good 
soil  and  doing  well  for  this  length  of  time  will  come  into  con- 
siderable usefulness,  especially  for  poles  and  brush  for  the 
farm.  In  passing  through  the  county  of  Prince  Edward  a 
short  time  ago,  we  were  amazed  at  the  size  and  beauty  of 
their  fine  trees  planted  on  the  roadside.  These  trees,  mostly 
our  beautiful  Sugar  Maples,  could  not  have  been  planted  many 
years,  and  yet  they  were  from  twelve  to  twenty  inches  through 
at  the  bottom,  and  were  fine  spreading,  handsome  trees,  and 
an  ornament  to  any  country.  Be  not,  therefore,  so  easily  dis- 
couraged. Kind  nature  is  generous  of  any  assistance  given 
her,  and  what  can  be  done  in  this  county  can  also  be  done  iu 
any  county  in  Canada.    Plant  trees,  therefore,  as  nature  can 
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do  nothing  for  the  man  who  will  not  help  himself.  If  you 
help  her  she  will  reward  you  with  the  proudest  and  most  sat- 
isfactory results  to  crown  your  feeble  efforts.     Try  it! 

Ninth.  Trees  are  an  encouragement  to  rainfall  and  water 
supply.  This  is  now  become  a  settled  principle  in  the  creed 
of  understanding  tree  planters,  and  our  observation  teaches 
us  that  it  is  correct.  It  is  authoritatively  stated  that  through 
trackless  regions  of  the  Muskoka  district  rainfall  and  water 
supply  are  abundant  and  pleirtiful,  and  solely  on  account  of 
its.dense  forest  growth.  This  is  in  exact  keeping  with  our  past 
experiences  in  Western  Canada,  as  we  all  quite  well  recollect. 
Is  it  so  with  us  now  ?  Where  are  the  flowing  streams  that 
were  once  flush  ?  Where  are  the  bubbling  springs  bursting 
forth  from  every  hill  and  flowing  across,  our  pathway?  I 
know  you  will  look  for  them  in  vain,  for  they  are  dried  up 
and  their  sources  are  emptied.  Again,  it  is  stated  that  the 
region  of  country  lying  between  Lake  Ontario  and  Georgian 
Bay  is  especially  left  to  welter  in  its  intense  summer  drouths, 
and  mostly  on  account  of  rapid  clearing  of  the  country. 

Trees,  by  means  of  their  influence  on  the  atmosphere, 
increase  the  amount  of  condensation  of  moisture  and  precip- 
itation. Again,  by  means  of  their  roots  and  their  action  on 
the  soil,  they  check  the  force  and  injury  of  torrents,  and  by 
rendering  the  ground  porous  and  open  largely  drink  it  in,  to 
be  given  out  again  when  and  where  most  needed.  But  again, 
forests,  by  means  of  their  abundant  foliage,  evaporate  or 
throw  oft"  enormous  quantities  of  moisture  into  the  air,  and 
this,  after  being  carried  about  by  the  winds,  is  condensed  by 
the  coolness  of  evening,  and  falls  plentifully  upon  the  neigh- 
boring country  in  the  form  of  pearly  dew.  So  the  action  of 
the  trees  and  the  reaction  of  the  atmosphere  is  constantly 
going  on,  and  every  time  man  receives  blessings  by  the  mys- 
terious arrangement.     Plant  trees  for  moisture. 

Tenth  and  lastly.  By  planting  trees  for  ornamentation  and 
shade  we  shall  have  more  fruit  and  better  fruit,  better  crops 
of  grain  and  grass,  and  better  horses  and  cattle,  and  more 
pleasure  and  purer  enjoyments  in  life.  We  need  trees  around 
our  orchards  to  give  out  warming  and  tempering  influences 
in  the  springtime  when  the  trees  are  covered  with  tender 
blossoms  and  the  air  is  loaded  with  pinching  cold.     We  need 
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the  presence  of  trees  around  our  fields  and  our  homes  in  sum- 
mer to  condense  the  cooling  vapors  and  to  invite  the  pleasant 
zephyrs  to  fun  our  parched  brows.  More  especially  we  need 
the  presence  of  trees  in  our  winters,  to  offer  a  calm  resistance 
to  the  raging  blast,  and  to  shelter  the  tender  buds  of  our  fruit 
trees  from  the  withering  cold  and  killing  frost.  We  need 
their  grateful  presence  around  the  home  of  our  loved  ones, 
for  their  presence  is  cheering  to  our  eyesight,  and  it  is  a  relief 
to  look  upon  them  while  nothing  but  whiteness  is  all  around. 
Only  for  one  moment  let  us  imagine  the  total  eradication  of 
all  our  blessed  trees  from  the  surface  of  our  fair  countrv,  and 
what  would  become  of  us?  Let  us  each  in  our  humble  way 
strive  to  add  our  humble  mite  to  the  sum  total  of  our  engage- 
ments of  this  humble  life  below  by  planting  a  few  trees  to 
live  and  testify  of  us  after  our  heads  are  laid  low  and  our 
bands- are  still  in  everlasting  rest. 


UPON  THE  PUBLIC  ENCOURAGEMENT  OF  FOREST 

TREE-PLANTING. 

By  franklin  B.  HOUGH,  Ph.D.,  Chief  of  Forestry  Division,  Depart- 
ment OP  Agriculture. 
(Continued  from  page  328.) 

1WILL  briefly  describe  this  timber-growth  among  the  moun- 
tains, and  the  methods  of  removal  that  must  be  employed. 
The  trees  are  chiefly  Pines,  Firs,  Cedars  and  Spruces,  and 
grow  in  Canons  and  Coves,  sometimes  spreading  out  into  high 
upland  plains,  and  upon  the  '* divides;"  but  still  leaving  many 
ridges  and  crests  devoid  of  trees  of  any  kind.  Of  course, 
above  the  timber-line,  it  is  utterly  hopeless  and  arid.  Along 
the  higher  levels,  the  Quaking  Asp  forms  considerable  tracts, 
and  this  tree  tends,  in  many  places  to  spring  up  where  the 
other  kinds  have  been  cut  away  or  destroyed  by  tire. 

Lumbering  operations  can  be  carried  on  for  only  a  few 
weeks  in  the  latter  part  of  summer.  Rafting  is  wholly  im- 
possible, and  even  floating  can  be  practiced  only  occasionally 
for  railway  ties  and  cord-wood,  excepting  by  flumes,  in  special 
cases.  There  can  be  no  winter  work,  as  in  our  eastern 
pineries,  no  accumulation  of  logs  beforehand,  and  no  piling  ot 
lumber  for  seasoning,  unless  at  great  risk,  and  for  removal  the 


348  yAe  American  Journal  of  Forestry, 

next  year.  The  timber  must  be  brought  to  the  mills  as*  soon 
as  cut,  and  the  stuff  must  be  got  out  before  the  early  autuoinal 
snows  render  it  impossible. 

I^^ONv  it  would  appear  at  first  thought  that  no  timber-privi- 
lege could  be  granted  .before  a  survey.  In  these  mountain 
regions  the  surveys  are  carried  on  as  upon  the  prairies,  in 
lines  running  north  and  south,  and  at  right  angles  to  this 
direction,  without  regard  to  the  surface.  They  arc  costly 
operations,  and  it  will  be  a  long  time  before  they  will  be  ex- 
tended over  these  mountain  woodlands — in  fact  it  could  not 
be  done  before  the  timber  is  all  gone. 

But  let  us  see  what  use  could  be  made  of  them,  had  these 
lines  been  run.  Supposing  that  a  timbered  section  was  divi<led 
in  the  middle  by  a  ridge,  would  tl»e  timber  ever  be  drawn 
over  it  from  one  valley,  in  order  that  it  might  be  drawn  down 
the  other?  I  need  not  insist,  that  the  bottoms  of  the  vallevs 
are  the  natural  and  only  routes  by  which  the  timber  could  be 
removed. 

My  plan  would  be  brieflv  this.  I  would  have  a  central 
Forest  Administration,  with  trust-worthy  agencies  for  local 
supervision.  Through  these,  the  extent  and  probable  value 
of  the  timber  growing  in  the  valleys  could  be  approximately 
ascertained  by  exploration. 

I  would  then  lease  the  privilege  of  cutting  timber  to  such 
as  could  guarantee  compliance  with  the  terms,  which  should 
be  as  follows: 

1.  The  title  of  the  land  itself  should  remain  forever  in  the  - 
hands  of  government,  and  devoted  to  timber  supply. 

2.  The  lease  of  privileges  for  cutting  timber  should  be  for 
short  periods,  with  right  of  renewal  upon  compliance  with  the 
terms. 

8.  There  should  be  paid  an  annual  ground-rent,  and  in  case 
of  competition  it  should  go  to  the  party  who  would  pay  the 
most  for  it,  in  addition  to  the  ground-rent. 

4,  The  principal  revenue,  however,  should  come  from  a  tax 
npon  the  products  taken  out, — as  so  much  per  cord,  or  per 
thousand  feet  (board-measure,  cubic  or  linear,  as  the  case 
might  be),  and  as  it  must  pass  out  at  one  place,  the  collection 
of  this  tax  or  toll  would  be  easy. 

5.  There  should  be  a  strict  prohibition  against  the  cutting 


Encouragement  of  Forest  Tree-Planting.  849 

of  trees  below  a  certain  size — and  obligations  of  great  caution 
in  the  nse  of  fires. 

6.  The  boundaries  of  timber-limits  should  be  the  dividing 
crests  of  hills  and  mountains,  the  bottom  of  valleys,  and  other 
natural  or  artiticial  lines  best  adapted  to  the  delivery  of  the 
products.     • 

7.  The  tolls  upon  products  should  be  subject  to  such  modifi- 
cations, from  time  to  time,  as  the  public  interests  and  justice 
to  the  contracting  parties  might  require. 

We  have  in  this  brief  outline  the  system  of  timber-leasing, 
which,  with  S{>me  modification,  has  been  in  successful  use  in 
Canada  for  a  long  time,  and  from  which  the  government  has 
derived  considerable  revenues.  Under  judicious  management, 
in  our  own  country,  it  woyld  much  more  than  defray  all  the 
expenses  of  Forest-management,  including  those  I  am  about 
to  mention,  and  might  do  much  more,  if  it  was  thought  good 
policy  for  the  government  to  derive  a  revenue  from  this  source. 

It  would,  above  all,  give  to  the  holders  of  the  privilege  the 
protection  of  the  law,  as  against  the  lawless — and  put  an  end 
to  the  grab-and-take  custom  that  now  prevails,  and  under 
which,  sometimes,  large  bodies  of  timber  have  been  felled 
upon  speculation,  to  establish  a  claim  upon  it,  when  it  should 
be  wanted  at  a  high  price — but  the  demand  not  coming,  it  has 
been  left  to  rot  upon  the  ground.  This  happened  some  years 
since  with  a  valuable  tract  of  timber  at  the  divide  between  the 
Big  and  Little  Cottonwood  Cafions,  in  Utah — both  of  them 
rich  in  silver  mines,  and  alike  easily  supplied  so  far  as  com- 
munications were  concerned/  They  both  needed  this  timber 
for  mining  structures  exceedingly,  but  something  happened 
that  hindered  it  from  being  used,  and  it  rotted  on  the  ground. 
Similar  results  have  happened  many  times  with  timber  tractsj 
which  need  from  five  to  six  hundred  years  to  grow  to  these 
dimensions,  and  which  the  most  careful  cultivation  could  not 
sooner  restore. 

There  are  already  diffiulties  in  the  way  of  putting  the  system 
of  management  I  have  mentioned  into  eft'ect,  and  they  are 
every  year  becoming  worse.  It  often  happens  thnt  a  land- 
claim  is  established  in  the  bottom  of  a  valley,  under  which 
the  owner  asserts  the  exclusive  right  to  the  timber  on  the 
public  landjs  behind  and  above  him^  for  which  he  holds  and 
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asks  no  title,  and  on  which  he  pays  no  taxes.  It  is  very  cer- 
tain that  no  one  else  could  get  access  to  it  without  crossing 
his  land — which  he  might  prevent  them  from  doing  until  a 
a  highway  was  laid  out,  as  by  law  provided.  In  like  manner, 
the  only  available  points  for  landing  and  shipment  along  a  bay 
or  river  have  already  passed  under  the  control  of  persons  who 
could  prevent  others  from  enjoying  them,  at  least  for  a  time, 
and  until  these  rights  could  be  made  public.  The  difficult  of 
adjusting  these  rights,  and  of  preventing  these  wrongs,  is 
every  day  becoming  greater;  it  will  certainly  never  be  less 
than  it  is  to-day. 

With  respect  to  certain  bodies  of  timber  still  owned  by  the 
government,  as  for  example  in  the  Redwood  forests  upon  the 
Pacific  coast,  we  believe  it  to  be  both  feasible  and  proper  to 
apply,  without  delay,  a  system  of  direct  management  quite 
similar  to  those  in  Europe,  in  which  the  timbers  already  full- 
grown  might  be  turned  to  use,  and  measures  might  be  adopted 
in  the  interest  of  the  future,  for  renewing  the  growth  upon 
lands  once  cleared.  But  as  I  have  discussed  this  subject  some- 
what in  detail  in  my  third  Report  to  Congress,  I  will  make  no 
further  reference  to  it  here. 

There  is  one  subject  claiming  the  care  of  the  General 
Government,  which  deserves  immediate  attention,  namely : 
the  formation  of  Experimental  Stations  for  ascertaining  the 
range  of  possible  and  of  profitable  cultivation,  in  regions 
where  no  experience  has  accrued,  and  where  the  success  of 
planting  is  at  first  wholly  unknown.  The  average  settler 
upon  the  Prairies  and  the  Plains  is  a  poor  man ;  at  least  he 
seldom  has  a  surplus  of  time  or  means  for  experimenting,  and 
can  only  trust,  with  safety,  to  methods  well  known.  If  he 
has  had  experience  in  tree-planting,  it  may  fail  altogether, 
when  applied  to  new  and  widely  different  conditions,  and  this 
perhaps  repeated  a  few  times,  may  impress  the  belief  that  suc- 
cess is  impossible,  and  thus  he  may  discourage  others,  who  re- 
lied upon  his  experience,  and  are  disheartened  by  his  failures. 

There  are  certain  facts  well  known  before-hand,  such  as 
that  the  Chestnut  will  not  grow  in  a  limestone  soil,  and  that 
the  Eucalyptus  will  not  endure  the  frost:  but  there  is  au 
infinite  amount  of  scientific  information  to  be  acquired,  that 
never  can  be  known,  excepting  through  well  organized  systems 
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of  experimental  observation  and  costly  research.  These  are  for 
the  most  part  beyond  the  means  of  the  private  citizen  to 
undertake.  Of  such  are  our  Geodetic,  our  Hydrographical  and 
Geological  surveys, — our  systems  of  Astronomical  and  Meteoro- 
logical observation — researches  into  new,  and  as  j^et  but  little 
known  processes  in  the  arts,  and  the  widely  varied  range  of 
investigation,  in  which  all  enlightened  governments  are  en- 
gaged, for  the  purpose  of  extending  the  boundaries  of  knowl- 
edge and  for  the  beneiit  of  mankind.  Their  success  would 
depend  wholly  upou  the  intelligence  of  those  to  whom  their 
care  was  entrusted,  and  they  should  be  managed  in  the  spirit 
of  an  investigator  and  not  of  an  advocate.  An  enthusiast  will 
sometimes  allow  himself  to  be  carried  away  with  a  one-idea 
fancy  for  some  one  thing,  as  Cobbett  did  with  Locust-trees, 
which  he  would  plant  everywhere,  always. 

There  have  been  partisans  of  the  Larch,  the  Oak,  and 
other  trees,  quite  as  little  discriminating,  and  I  cannot  too 
strongly  impress  the  idea,  that  we  need  to  follow  principles 
rather  than  precepts.  If  we  thoroughly  understand  the  re- 
quirements of  different  trees,  and  can  discriminate  as  to  the 
conditions  in  which  they  must  be  placed,  the  question  of  suc- 
cess is  settled,  or  its  limits  are  soon  found. 

An  Experimental  Station  would  be  less  needed  in  a  region 
once  timbered,  for  we  know  that  what  has  grown  could  be 
made  to  grow  again.  But  upon  the  Prairies  we  cannot  know 
that  one  tree  will  thrive  better  than  another,  or  that  any  kind 
will  prosper  until  we  have  tried  them.  In  this  we  have  much 
to  learn  from  failures,  as  well  as  from  success,  and  in  a  widely 
varied  series  of  experiment,  there  would  now  and  then  be 
found  one,  which  would  be  set  aside  to  be  avoided  thereafter. 
Others  at  first  doubtful  might  require  particular  management, 
and  others  might  promise  a  wide  range  of  success. 

As  to  the  extent  of  the  first  experiments,  they  should  be 
widely  varied,  and  should  extend  to  every  incident  connected 
with  the  planting  and  growth  of  trees.  The  scientific  ques- 
tions involved  should  be  made  a  matter  of  careful  study,  and 
the  conclusions  when  ascertained,  should  be  made  widely 
known. 

A  first-class  station  would  require  much  hard  labor,  and 
in  this,  opportunity  should  be  given  to  those  wishing  to  learn. 
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It  might  eventually  grow  into  a  school  of  practical  Forestry, 
and  better  for  our  condition  than  those  upon  the  European 
plan. 

As  to  the  location  of  such  stations,  we  should  remember 
that  our  countrv  has  a  vast  ran^e,  and  that  there  are  widelv 
different  features  of  soil  and  climate  to  be  studied.  They 
should  be  placed  at  proper  intervals  across  the  western  plains, 
within  the  limits  of  probable  success,  from  our  northern 
boundary  to  the  Mexican  line.  There  are  conditions  that 
need  study  in  8emi-tro[»ical  Florida,  in  the  Pine  regions  of  the 
Southern  States,  upon  the  plateau  of  Colorado,  and  upon  the 
Pacific  Coast. 

At  every  Agricultural  College  already  endowed  by  the  Gen- 
eral Government,  experiments  in  planting,  and  in  the  accli- 
matization of  species,  should  be  undertaken,  and  aid  should 
be  furnished  to  other  institutions  that  have  grounds  upon 
which  they  could  be  made.  They  should  have  collections  of 
living  trees  in  as  wide  a  variety  as  the  soil  and  climate  would 
favor,  and  every  species  shouW  be  duly  labeled.  At  places 
convenient  for  meteorological  observation,  in  the  open  fields 
and  in  the  woodlands,  for  comparative  records  in  studying 
climatic  conditions,  the  means  for  conducting  these  observa- 
tions should  be  provided,  and  finally,  the  knowledge  gained 
by  these  experiments  and  records,  should  be  carefully  worked 
out,  and  given  to  the  public  for  its  instruction  and  guidance. 

I  now  come  to  the  most  important  question,  as  to  how  a 
State  may  best  encourage  Forest-planting.  We  have  already 
noticed  that  in  all  the  older  States,  and  in  some  of  the  new 
ones,  the  States  possess  no  public  lands.  For  the  present  we 
will  regard  this  as  true  of  all  of  them. 

By  a  recent  law  in  Massachusetts,  the  towns  are  empow- 
ered to  purchase  waste  lands,  and  place  them  under  forest 
management,  and  efforts  are  now  in  progress  to  raise  by  sub- 
scription the  means  to  purchase  such  lands  for  this  purpose. 
This  may  succeed  in  certain  cases,  but  I  can  not  look  upon  it 
as  likely  to  become  generally  adopted.  In  wealthy  commu- 
nities, some  picturesque  parks  may  be  created,  but  the  aver- 
age American  farmer  is  not  inclined  to  spend  time  or  money 
upon  land  not  his  own ;  much  less  will  a  city  or  town  expend 
in  planting  private  lands. 
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In  some  of  the  States,  tree-plantiiighas  been  encouraged  by 
the  payment  of  premiums ;  in  some  instances,  as  in  Iowa,  large 
premiums,  based  upon  the  area  planted,  and  in  a  thriving  con- 
dition at  a  certain  time  afterwards.  In  some  cases  this  led  to 
fraudulent  claims,  and  in  Kansas  a  law  of  this  kind  was,  after 
some  experience,  repealed. 

I  believe  a  much  better  way  would  be  to  exempt  lands 
planted  with  timber-trees  from  taxation  for  a  limited  period,  as 
is  done  in  Maine.  It  was  tried  in  NeJ^raska,  until  stopped  by 
an  amended  constitution,  which  forbade  the  the  exemption  of 
].rivate  property  of  any  kind  from  taxation,  but  was  followed 
by  another  act,  providing  that  the  increased  value  of  lands 
thus  planted  should  not  be  taxed  for  a  certain  number  of 
years. 

I  regard  this  law  in  Maine,  or  in  NeVjraska,  as  going  about 
as  far  as  a  State  can  afford  to,  without  giving  just  ground 
of  jealousy  on  the  part  of  owners  of  property  in  other  forms. 

But  when  direct  premiums  are  offered  for  the  best  success, 
the  largest  amount  planted  in  a  given  year,  the  cheapest  and 
best  methods,  and  other  points  worthy  of  imitation  and  tend- 
ing to  emulation,  the  case  is  different.  There  the  distinction 
won  by  a  prize  or  a  diploma  of  honor  may  often  lead  to  a 
great  public  benefit,  from  its  presenting  an  example  worthy 
of  imitation.  Such  premiums  can  best  be  awarded  through 
societies  organized  for  encouragement  of  Forestry,  Agricul- 
ture, Horticulture,  and  rural  improvements  generally.  They 
should  always  be  conditioned  to  the  rendering  of  a  report 
upon  the  time  and  manner  of  sowing  or  planting,  the  mode 
of  management,  and  other  information  that  would  be  of  public 
interest.  This  should  be  carefully  digested  and  widely  pub- 
lished, through  the  agency  of  societies,  or  directly  b}'  the 
State. 

The  State  of  Michigan  has  an  excellent  law,  which  re- 
quires a  certain  amount  of  planting  along  the  highways,  by 
the  owners  of  the  adjacent  land,  or  at  their  expense.  The 
planting  is  to  be  done  under  the  control  or  to  the  satisfaction 
of  the  Commissioners  of  Highways.  This  law  is  obligatory, 
and  the  planting  must  continue  at  a  certain  rate  a  year,  until 

the  roads  are  all  lined  with  shade-trees,  unless  the  inhabitants 
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excuse  themselves  therefrom  by  a  vote  in  town  meeting. 
This  law  applied  in  the  prairie  States,would  prove  of  immense 
advantage  as  so  much  towards  the  establishment  of  wind- 
breaks, besides  proving  a  useful  guide  to  the  highway  iu 
winter,  and  as  aftbrdi ng  a  grateful  summer  shade. 

This  planting  under  town  authority  and  at  the  public  cost, 
is  highly  proper,  for  the  protection  of  roads  liable  to  drifting 
snows,  and  upon  shores  exposed  to  drifting  sands.  There  are 
cases  when  it  would  be  proper  to  plant  and  maintain  a  belt  of 
trees,  as  a  measure  of  public  utility  where  they  would  shelter 
a  village  from  inclement  winds,  or  intercept  the  malaria  from 
marshes. 

A  State  might  w^th  great  propriety,  and  with  the  best  re- 
sults, establish  Experimental  Stations,  in  connection  with 
nurseries  for  the  supply  of  seedling  trees.  This  was  one  of  the 
first  things  done  in  Norway,  since  it  lias  in  recent  j'^ears  begun 
to  feel  the  need  of  forest-planting.  The  plants  are  sold  at  cost^ 
and  with  them  are  issued  little  tracts  with  plain  and  simple 
directions  for  their  planting  and  care,  that  a  peasant  can  un- 
dertsand.  The  assortment  oftered,  includes  the  kinds  most 
useful  for  timber,  and  surest  to  grow — some  of  them  being 
foreign  species  that  are  known  to  be  well  adapted  to  the  soil 
and  climate  of  the  country.  These  nurseries  are  usually  con- 
nected with  elementary  forest  schools,  of  which  there  are 
several  in  that  country  and  in  Sweden,  where  the  pupils  are 
mostly  engaged  in  actual  labor  in  the  summer,  while  they  re- 
ceive instruction  iu  the  class-room  in  winter.  The  pupils  be- 
fore entering,  must  have  a  fair  common-school  educatiou  and 
a  single  year  under  skilled  instructors,  imparts  a  large  amount 
of  practical  education  for  the  duties  of  superintendent  of 
working  parties  in  woodlands  and  nurseries. 

It  is  well  worthy  of  inquiry,  as  to  whether  the  State  might 
not  profitably  require,  or  encourage  the  teaching  of  a  few  of 
the  elements  of  tree-knowledge  in  its  schools  and  academies. 
The  children  might  be  interested  in  planting  operations  where 
the  chance  oftered,  and  be  told  the  reasons  why  such  or  such 
a  practice  is  right  or  wrong.  But  here  I  encounter  a  diffi- 
culty in  the  fact  that  the  teachers  themselves  need  instruc- 
tion. It  follows  that  something  should  be  done  in  our  Nor- 
pial  Schools,  towij^rds  interesting  those  who  are  to  become 
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teachers,  and  enabling  them  to  discharge  their  duties.  In 
short,  no  class  should  graduate  from  an}^  Xormal  School  or 
any  College,  without  having  an  opportunity  of  hearing  at 
least  a  few  practical  lectures  upon  the.  subject  of  Forestry. 
They  should  have  collections  of  woods,  and  of  botanical  speci- 
mens or  drawings,  at  least  enough  to  give  some  ideas  about 
trees,  their  planting  and  their  uses.  Labeled  series  of  such 
specimQns,  of  wood,  showing  the  woods  in  their  native  state, 
the  finish  they  will  admit  of,  and  the  distinctive  characters  of 
the  wood  and  bark  of  each,  would  not  cost  much,  and  might 
be  furnished  to  each  institution.  It  would  be  better  still,  if 
systems  of  collection  and  exchange  could  be  undertaken  in 
vacant  hours  by  teachers  and  pupils,  in  different  regions. 

You  have  in  this  State  an  Arbor  Day,  The  object  is  most 
praiseworthy,  and  the  result  excellent.  If  it  has  any  fault, 
it  is  that  a  rainy  day  may  interrupt  the  work, — and  unfortu- 
nately it  comes  but  once  a  year.  In  offering  premiums  for 
the  greatest  number  of  trees  planted,  I  think  a  better  result 
would  come  from  offering  prizes  to  those  who  planted  most 
and  best  in  a  year.  They  could  then  select  their  time  and  op- 
portunity, and  might  accomplish  a  great  deal  more. 

But  I  must  bring  these  remarks  to  a  close,  and  in  doing  so 
can  only  urge  the  necessity  of  bringing  to  the  public  notice, 
upon  all  proper  occasions  and  in  the  strongest  possible  man- 
ner, the  need  of  planting  and  of  maintaining  a  suitable  pro- 
portion of  woodland  growth. 

I  urge  as  the  first  and  leading  motive  in  this,  the  benefits 
that  groves  and  timber  belts  secure  to  our  orchards  and  culti- 
vated fields, — increasing  their  production  and  preventing  the 
injuries  that  might  otherwise  result.  Next,  I  would  point  to 
the  amenities  that  they  bring  to  our  homes,  and  the  protec- 
tion they  afford  against  bleak  winds  and  driving  storms,  ob- 
structing travel,  and  often  causing  great  hardship  and  loss  of 
life.  Lastly,  but  not  least,  the  supply  of  wood  as  a  material 
is  absolutely  necessary  to  our  daily  wants,  and  the  diminish- 
ing supplies  admonish  us  that  it  is  wise  to  prepare  to  meet 
these  wants  before  we  feel  them  severely. 

To  those  who  might  say — "I  can  never  live  to  see  full- 
grown  the  tree  that  I  plant, — why  should  I  care  for  the  fu- 
ture?" I  woulcl  rQwark ;— that  this  beautiful  world  of  ours  is 
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held  only  in  trust.  We  should  not  leave  it  the  worse  from 
our  having  lived  in  it. 

Now  a  grove  planted  on  a  prairie  farm  adds  to  its  value 
from  the  first  momeqt,  at  leust  as  much  as  it  has  cost.  This 
value  gains  every  year  in  amount  at  a  faster  rate  than  any 
other  investment  that  can  be  put  upon  it,  and  this  value  can 
be  realized  at  any  stage  of  growth,  by  the  sale  of  the  land  on 
which  the  timber  grows. 

It  is  a  noble  ambition  in  man,  to  seek  to  lay  up  an  inherit- 
ance for  his  family.  He  toils  through  life  to  acquire  a  com- 
fortable home  and  an  estate,  which  he  knows  that  others  will 
enjoy.  Now  if  by  planting  a  part  of  his  farm  with  groves  of 
woodland,  so  that  the  whole  wilTbe  worth  several  times  as 
much  as  it  would  be  without  them,  does  not  the  owner  attain 
the  object  of  this  honorable  ambition? 

Although  woodlands  thrive  in  some  places  where  nothing 
else  can  be  made  to  grow, — and  all  such  places  should  be  cov- 
ered as  soon  as  possible, — it  is  equally  true  that  deep  rich  soil 
grows  timber  a  great  deal  faster  and  better  than  soils  that  are 
dry  and  shallow.  Do  not  grudge  to  give  a  part  of  the  best 
land  you  have  to  this  use,  and  the  remainder  will  be  all  the 
better  for  it. 

Count  well  the  cost  and  the  profits,  and  your  figures  will 
bring  out  an  ample  balance  on  the  credit  side  of  the  forest- 
account. 

I  have  said  nothing  of  the  amenities  of  life  that  may  be 
gained  from  ornamental  planting  around  dwellings,  or  iu 
parks  and  waste  places  near  cities  and  large  towns.  They  tend 
to  create  a  love  of  home  and  country, — to  form  an  attachment 
to  an  ancestral  seat  and  encourage  substantial  investments  for 
permanence  and  future  enjoyment. 

The  man  who  comes  only  to  get  rich,  and  to  depart-  when 
he  gains  his  object, — never  spends  money  upon  schools  or 
churches,  or  libraries,  or  institutions  of  any  kind,  that  are  to 
last  lonsrer  than  he  remains.  The  solid  and  substantial  foun- 
dations  of  society,  are  laid  and  monuments  are  built,  only  by 
those  who  are  strongly  attached  to  the  place  where  they  live, 
and  where  their  families  are  to  live  after  them.  There  is 
nothing  that  so  strongly  binds  a  man  to  a  place  as  the  bright 
memories  of  life,  due  to  cheerful  homes  and  pleasant  surround- 
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ings.     These  can  not  exist  in  a  bleak  and  cheerless  waste; 
they  can  only  be  secured  by  timely  and  judicious  planting. 
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By  WILLIAM  ROBB,  op  Montreal. 

[A  paper  read  at  the  Montreal  Session  of  the  American  Forestry  Con- 
gress.] 

IT  is  the  misfortune  of  our  countrj^  that  the  primitive  ele- 
ments of  its  wealth  and  of  its  beauty  should  have  been  the 
chief  obstruction  to  its  agricultural  progress.  The  original 
struggle  with  the  primeval  forest  has  left  a  legacy  of  antipa- 
thy to  all  that  recalls  it.  That  which  should  have  been  the 
friend  and  companion  of  man  came  to  be  regarded  as  his  ene- 
my, and  the  last  vestiges  of  sylviculture  were  ruthlessly  swept 
from  his  path. 

That  the  feeling  is  dying  out  and  giving  place  to  a  higher 
regard  for  trees  is  true,  but  it  has  left  an  impression  that  it  is 
more  difficult  to  prevent  than  to  promote  their  growth.  That 
impression  has  led  to  their  reckless  treatment,  and  chief  among 
its  errors  is  the  one  followed  in  the  pruning  or  removal  of 
branches.  Where  this  has  become  necessary  it  has  been 
an  almost  universal  habit  to  cut  them  several  inches  (or  even 
feet)  away  from  the  parent  stem,  the  iinpression  apparently 
being  that  this  method  is  less  severe  on  the  tree  than  cutting 
close  to  the  trunk.  I  venture  to  say  that  of  one  thousand 
trees  pruned  in  the  Province,  nine  hundred  will  be  found  to 
have  been  treated  in  this  way,  and  yet  it  is  safe  to  say  that 
every  one  of  these,  so  far  from  being  benefited,  has  been  in- 
jured, if  not  destroyed,  by  the  operation.  It  is  fatal  to  the 
tree,  and,  instead  of  relieving  it  of  an  incubus  to  its  growth, 
introduces  an  element  of  decay. 

Just  as  sure  as  a  portion  of  a  branch  is  left  projecting  from 
its  parent  stem  (without  a  literal  twig,  to  which  it  is  so  pruned 
as  to  insure,  through  it,  a  circulation  of  sap)  just  so  sure  will 
decay  be  transmitted  by  that  portion  to  the  parent  stem  whose 
death  is  thenceforth  regulated  by  the  number  and  extent  of 
such  amputations. 

A  branch  lopped  off  otherwise  than  close  to  the  stem  from 
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which  it  springs,  must  shrivel  up,  rot  and  carry  decay  back 
into  the  heart  of  the  trunk.  There  it  will  not  cease  to  corrode 
till  it  has  eaten  the  life  blood  of  its  victim.  Let  any  one  ex- 
amine two  trees  which  have  been  so  treated  and  he  will  find 
ample  proof  of  the  assertion. 

The  reason  being,  as  every  gentleman  here  knows,  that  the 
ascending  and  descending  sap,  which  alone  can  form  new 
wood  and  heal  over  the  cuts,  is  interrupted  in  its  flow  by  the 
protuding  stump.  It  can  not  flow  out  to  and  around  the  end 
of  it,  but  bulges  out  in  unsightly  cushions  at  its  base  in  its 
eflGorts  to  do  so. 

If  it  be  asked  how  it  is  that  some  of  these  cushions  actually 
do  force  themselves  over  and  inclose  the  stump — the  answer 
is  that  these  are  cases  where  the  comparative  closeness  of  the 
cut  and  exceptional  vigor  of  the  tree  have  admitted  of  it;  but 
it  is  in  spite  of,  and  not  because  of  the  fact  and  it  by  no  means 
follows  that  they  have  not  inclosed  seeds  of  decay  which  will 
thenceforth  work  insiduously  underneath. 

But  on  the  other  hand,  it  is  equally  true  and  demonstrable 
that  a  branch  cut  ofi'  close  to  the  trunk  or  parent  stem,  soon 
heals  over,  leaving  a  scarcely  perceptible  scar,  and  adds  to  the 
vigor  and  health  of  the  tree. 

Nay,  more,  if  the  shriveling  stump  and  bulging  cushion  be 
so  cut  ofl*  before  their  decay  has  reached  the  trunk,  the  same 
result  will  be  obtained,  and  the  life  of  the  tree  secured. 

Should  a  conviction  of  this  become  as  universal  as  the  prev- 
alence of  the  evil  it  would  remedy,  we  should  see  such  a  stirr- 
ing among  the  dry  bones  of  old  limbs  as  would  produce  a 
veritable  resurrection  unto  life,  and  save  thousands  of  trees 
from  early  graves.  The  misdirected  energies  of  humanity 
form  a  sad  subject  of  contemplation.  It  is  as  easy  to  do  a 
thing  right  as  to  do  it  wrong,  if  we  are  only  taught  which  is 
the  right  and  which  the  wTong;  but  one  may,  with  best  in- 
tentions, spend  toilsome  days  trimming  trees,  which  he  hopes 
will  gladden  other  eyes  than  his,  only  to  learn,  perhaps,  that 
he  has  hindered  rather  than  helped  them. 

In  a  matter  so  simple,  but  so  important,  correct  information 
should  be  universal.  It  should  form  part  of  the  curriculum  of 
our  schools.     Men  and  women  every-where  should  understand 
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the  habits  nnd  culture  of  those  creatures  of  the  great  All 
Father  who  formed  them,  like  the  flowers, 

•■  To  comfort  man, 
To  whisper  hope,  whene'er  his  faith  grew  dim, 
For,  who  so  grandly  clothes  the  trees, 
Will  much  more  care  for  him." 

But  it  is  not  alone  the  descendants  of  the  original  settlers 
who  sin  against  this  principle.  Others,  with  less  excuse,  fol- 
low their  example  or  fall  into  the  same  error,  and  chief  among 
the  transgressors  are  the  telegraphic  companies  of  the  land, 
who  hack  and  mutilate  the  trees  along  their  lines  with  pro- 
found disregard  of  their  habits  or  requirements. 

You  may  possess  a  row  of  trees  which  you  regard  with  pride 
and  aflectioi),  which  have  taken  many  years  to  arrive  at  per- 
fection, and  which  charm  every  eye  that  sees  them,  but  the 
inevitable  telegraph  arrives  and  some  line  morning  you  wake 
up  to  find  them  mutilated  beyond  recognition  and  the  road 
strewed  with  their  debris. 

In  the  excitement  of  the  moment  you  rush  for  your  gun,  a 
club,  scj'the,  any  thing  calcuhited  to  inflict  punishment  com- 
mensurate with  the  enormity  of  the  oft'ense,  but  they  have 
gone,  fled  like  a  plague  of  locusts,  to  continue  their  work  of 
destruction  on  eome  neighboring  victim. 

But,  though  they  have  escaped  summary  vengeance,  you 
feel  that  the  measure  of  their  iniquity  is  full,  and  you  resolve 
to  follow  them  with  the  bloodhounds  of  law.  But,  standing 
at  the  threshold  of  telegraphic  legislation,  you  find  privileges 
granted  under  which  they  might  commit  almost  any  depreda- 
tion. 

No  doubt  it  is  necessary  that  power  should  be  given  to  carry 
out  their  charters,  but  all  privileges  granted  to  an  individual 
or  class  are  limited  by  the  rights  of  all  other  individuals.  Yet 
here  is  a  power  given  which  inflicts  enormous  injury  on  every 
one  subjected  to  its  operation. 

Neither  the  legislature  when  it  granted,  nor  the  companies 
when  they  asked  for  such  privileges,  could  have  anticipated 
for  one  moment  the  injury  they  would  inflict  on  others,  but 
now  that  the  result  is  apparent  it  ought  to  be  remedied. 

Single  trees,  which  money  would  not  tempt  the  owners  to 
part  with,  have  been  ruined  by  them,  what  then  must  be  the 
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aggregate  of  damage  inflicted  upon  the  whole  country.  The 
very  least  they  could  do  would  be  to  employ  only  such  men 
as  were  familiar  with  arboriculture,  and  permit  no  cutting  to 
be  done  which  was  inconsistent  with  its  principles. 

The  "False,"  then,  to  which  my  paper  has  reference,  and  to 
which  all  these  are  parties,  are  found  in  the  idea : 

That  projecting  stumps  should  be  left  in  all  cases  where  it 
has  become  necessary  or  desirable  to  remove  branches — as  be- 
ing less  severe  on  the  tree  than  if  they  were  cut  close  to  the 
trunk  or  stem  from  which  they  spring — and  that  pruning  is 
safe  only  when  that  plan  is  followed. 

And  my  contention  is  that  precisely  the  opposite  is  "The 
True,"  viz : 

That  no  stumps  should  be  left  when  removing  branches  ; 
that  it  is  more  severe  on  the  tree  to  do  so  than  to  cut  close  to 
the  trunk,  and  that  pruning  is  never  safe  when  that  method 
is  followed,  but  that  all  amputations  should  be  made  on  the 
line  of  connection  with  the  parent  stem;  wounds  thus  made 
healing  over  more  rapidly  and  easily  than  if  made  at  any  other 
point,  and  that  pruning  is  safe  only  when  this  principle  is 
adopted. 

While  deprecating  all  pretense  to  authority  us  an  expert, 
generally,  I  desire  to  give  no  uncertain  sound  on  this  issue  ; 
it  has  an  important  bearing  on  the  success  of  Forestry,  in  all 
its  departments,  and  affects  every  one  who  has  a  tree  to  care 
for.  I  court  the  most  searching  criticism  for  my  own  sake 
and  for  theirs.  If  correct,  it  ought  to  be  widely  taught,  for 
the  need  is  widely  spread  ;  if  incorrect,  no  better  opportunity 
than  the  present  could  arise  to  show  it. 

In  France,  Belgium,  and  on  the  Continent  generally,  it  is 
universally  taught.  Tw^enty  years  ago  the  directorate  of  the 
Natural  History  Gardens  of  Paris  strongly  insisted  on  its  im- 
portance, alluding  to  it  as  having  then  had  a  forty  years' 
record  of  perfect  success.  And  yet,  to-day,  in  Canada,  if  one 
may  judge  by  observation,  nineteen-twentieths  of  our  people 
are  wholly  ignorant  of  it.  It  is  the  function  of  such  societies 
as  this  to  disseminate  correct  information  on  these  subjects, 
and  if  the  opportunity  which  has  now  been  given  to  discuss  it 
should  have  this  effect,  Canada  will  have  reason  to  be  grateful 
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to  the  "  American  Forestry  Congress  "  for  holding  their  con- 
ference in  Montreal  to-day. 

True,  an  occasional  exception  exists.  Here  and  there  you 
find  that  some  one  had  risen  above  the  circumstances,  and 
with  taste,  forethought  and  care,  formed  an  oasis  in  the  sur- 
rounding waste.  All  honor  to  such,  for  they  have  rescued  the 
land  from  general  bleakness  and  shown  how  beautiful  it  might 
be  made. 

Were  tree-planting  universal  along  the  highways,  lanes  and 
prominent  passage-ways  of  our  country  the  effect  upon  the  men- 
tal and  moral  training  of  the  people  would  be  very  marked. 
The  result  to  cattle,  beasts  of  burden  and  the  soil  itself  would 
be  most  beneficial,  and  the  whole  land  would  assume  the  ap- 
pearance of  a  cultured  park  or  garden. 


TREE-PLANTING  FOR  RAILROADS. 

By  Dr.  JOHN  A.  WARDER. 
[Read  at  the  Montreal  Meeting  of  the  American  Forestry  Congress.] 

NOT  long  ago  some  suggestions  were  advanced  by  the 
New  York  Post  or  The  Nation  newspaper,  intended  to 
show  how  large  operations  in  Forestry  might  be  carried  for- 
ward by  the  combination  of  capital  united  in  joint  stock  com- 
panies. The  contributions  of  many  persons,  even  of  limited 
means,  could  thus  be  brought  to  bear  upon  the  subject  effect- 
ively, and  the  company  could  be  enabled  to  carry  forward  op- 
erations of  a  magnitude  that  would  be  altogether  beyond  the 
ability  of  most  individuals  to  conduct  separately,  and  thus  a 
number  of  persons  could  unite  in  a  work,  the  undertaking  of 
which  would  be  impossible  for  most  of  them  separately.  To 
grow  a  forest  of  any  extent  (deserving  the  name)  requires  a 
large  capital;  the  land  must  be  purchased  and  put  in  order, 
whether  we  pursue  the  plan  of  conservation  of  the  natural 
growths  or  by  sowing  or  planting  anew.  Not  only  for  land, 
material  and  labor  will  money  be  required,  and  a  good  deal  of 
it,  but  the  returns  will  necessarily  be  slow.  The  long  rota- 
tion of  most  trees  puts  the  profits  of  the  harvest  beyond  a 
generation  of  men,  hence,  they  who  plant  can  rarely  expect  to 
reap.  This  tree-planting,  however,  is  to  be  a  permanent  and 
a  sure  investment  of  capital,  and  being  for  a  while  without 
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annual  returns,  it  has  little  attraction  for  the  poor  man,  who 
needs  to  keep  his  means  in  circulation.  Like  insurance,  it  is 
a  continuous  drain  until  the  trees  are  established,  but  when 
they  reach  maturity  the  returns  are  eminently  satisfactory. 
How  many  persons  constantly  bury  their  capital  in  the  hidden 
recesses  of  the  earth  by  taking  stock  in  companies  to  explore 
and  develop  the  mines,  and  wait  for  many  years  before  the 
glittering  gold  appears  in  the  shape  of  the  coveted  dividends. 
But  men  are  led  on  by  hope  of  the  eventual  returns. 

The  forest  is  a  long  investment,  but  a  certain  and  safe  de- 
pository for  our  means,  where  bountiful  nature  is  ever  adding 
to  the  capital.  The  trees  are  growing  wliile  we  are  sleeping, 
and  a  well-managed  forest  is  ever  increasing  in  value;  in  it 
the  rich  lode  maybe  worked  continuously,  the  veins  are  never 
exhausted  or  cut  off,  like  those  of  the  mine,  by  horseback  nor 
fault.  Hence  the  desirability  of  such  an  investment,  and  in 
the  corporation  the  combined  small  contributions  of  the  many, 
in  sums  that  they  can  spare  by  using  economy,  are  enabled 
when  thus  aggregated  to  carry  on  works  that  would  usually 
be  possible  only  for  the  rich  landed  proprietors.  Even  small 
amounts  of  subscriptions  to  such  stocks,  aggregating  a  suffi- 
ciently large  amount,  will  enable  the  company  to  procure  land 
and  proceed  with  the  plantations. 

The  railways  are  already  incorporated ;  thanks  to  the  lav- 
ish aid  of  our  Government  they  are  in  possession  of  millions 
of  acres;  they  hold  large  principalities  of  lands  just  where 
forests  are  most  needed  to  meet  their  own  enormous  demands 
for  future  construction  and  repairs,  as  well  as  to  supply  the 
necessities  of  the  rapidly  increasing  population  which  the}'  in- 
vite into  the  country — and  just  where,  for  the  sake  of  their 
influence  upon  climate,  the  forests  are  most  required — for  it 
is  firmly  believed  that  the  disastrous  storms,  hurricanes  and 
cyclones  that  seem  to  be  bred  upon  those  arid  regions,  or  on 
the  mountains  beyond  them,  will  at  least  bo  greatly  modified, 
if  not  entirely  prevented  on  the  plains,  wherever  a  sufiicient 
amount  of  the  territory  in  question  shall  have  been  covered 
with  trees. 

These  railroad  corporations  are  wealthy  and  abundantly 
able  to  carry  on  such  works.  Years  ago  some  attempts  were 
made  by  these  Pacific  roads,  which,  however,  were  rather  ex- 
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perimental  and  intended  to  prove  the  possibilities  of  tree- 
growing  on  the  plains;  but  from  lack  of  practical  knowledge 
on  the  subject  by  those  in  charge,  and  for  want  of  persever- 
ance bj  the  managers  of  the  roads,  these  spasmodic  eflbrts 
were  abandoned  during  the  financial  panics.  The  Northern 
Pacific,  under  the  persevering  efforts  of  Mr.  Leonard  B. 
Hodges,  and  the  Union  Pacific,  with  the  enthusiasm  of  J.  T. 
Allan,  sustained  by  Land  Commissioner  Burnham,  have  again 
undertaken  the  good  work,  and  within  the  past  two  years 
have  been  planting  groves,  about  the  station-houses  along 
their  liges,  even  where  irrigation  was  necessary  to  sustain  the 
trees.  Experiments  have  also  been  made  with  more  exten- 
sive plantations  of  trees,  which  are  intended  for  utility  rather 
than  mere  ornamentation  and  comfort. 

Some  really  important  work  worthy  of  note  has  been  begun 
and  has  reached  a  degree  of  success.  It  was  inspired  by  that 
noble  and  intelligent  forest  advocate  and  student.  Prof.  C.  S. 
Sargent,  Director  of  the  Arnold  Arboretum,  near  Boston. 
This  refers  to  planting  extensively  by  contract,  undertaken 
by  Messrs.  Robert  Douglas  &  Son,  of  Waukegan,  Illinois, 
with  the  Missouri  Kiver,  Fort  Scott  and  Gulf  Kailroad,  and 
also  with  a  private  gentleman  of  wealth,  who  is  largely  inter- 
ested in  the  same  road,  but  who  has  undertaken  his  planting 
as  a  profitable  investment.  These  contracts  are  of  such  mag- 
nitude as  to  be  of  great  importance,  since  they  consist  of  one 
entire  section  for  the  railroad  and  nearly  as  much  on  private 
account.  The  data  here  given  have  been  received  from  pri- 
vate correspondence  with  the  gentlemen  engaged  in  the  work, 
and  in  part  from  a  Boston  newspaper,  the  Herald^  which 
was  in  direct  communication  with  the  other  contracting  par- 
ties, and  therefore  they  are  quite  reliable. 

The  forest  plantation  referred  to  is  owned  by  the  M,  R.  & 
Ft.  Scott  &  Gulf  Railway,  and  is  located  at  Farlington,  Kan- 
sas, in  37°  30'  N.  Lat,  The  560  acres  planted  on  private  ac- 
count is  four  miles  further  south  ;  both  are  on  high  and  dry 
prairie.  The  trees  are  planted  4x4  feet  apart,  except  the 
White  Ash,  which  are  set  4x2  feet.  This  locality  is  rather 
too  far  west  and  south  for  most  of  our  eastern  trees,  but 
seems  especially  adapted  to  the  Catal[)a  and  Ailanthus. 

Of  the  Catalpas,  all  speciosa^  100,000  planted  in  the  autumn 
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of  1878,  and  the  following  spring,  with  three  summers'  growth, 
had  reached  eight  and  ten  feet,  with  a  diameter  of  trunk  tw-o 
to  two  and  one-half  inches.  The  217,600  Catalpas  planted 
the  next  season,  with  two  summers'  growth,  had  attained 
the  height  of  four,  five,  and  even  six  feet.  Despite  the  se- 
vere drouth  of  1881,  those  planted  in  1881,  155,000  Catal- 
pas, in  one  summer,  made  a  growth  of  eighteen  to  thirty 
inches,  with  the  terrible  drouth  that  ruined  the  grain  crop. 

In  the  fall  of  last  year  288,000  were  planted;  from  these  the 
tops  were  cut  off  above  the  collar  as  they  wei^  put  into  the 
ground.  ^ 

The  Ailanthus  after  growing  two  years  had  reached  six  and 
eight  feet,  with  diameter  of  two  inches. 

On  the  other  tract  the  following  amounts  and  acres  were 
set  out:  Catalpas,  75  acres;  Ailanthus,  40  acres. 

White  Ash,  60  acres,  set  two  by  four  feet,  which  required 
826,400  plants,  making  a  total  of  530,400  trees  planted.  This 
plantation  was  continued  during  the  current  season. 

The  Catalpa  plantation  of  4x4  feet  has  been  easily  culti- 
vated and  has  required  no  pruning.  The  trees  that  have 
three  years'  growth  required  little  care  the  third  summer, 
and  pruning  can  be  entirely  dispensed  wnth.  The  tops  shade 
the  ground  and  prevent  the  growth  of  weeds;  they  are  very 
uniform  in  size,  so  that  they  will  stand  2,500  to  the  acre  of 
contract  size,  four  to  six  feet. 

In  his  letter  Mr.  Douglas  adds  this  item,  which  will  be  of 
interest  to  the  private  planter :  "From  our  past  experience 
with  this  tree  we  think,  in  the  case  of  farmers  planting  (the 
cost  of  trees  being  an  object)  they  might  be  planted  6x8  feet, 
with  a  hill  of  corn  between  the  trees  and  a  row  of  corn  be- 
tween the  rows.  This  would  require  680  trees,  and  would 
allow  2,040  hills  of  corn  per  acre.  The  tall  growing  corn 
would  have  the  effect  of  close  planting  upon  the  trees.  The 
corn  might  be  grown  three  years,  after  which  the  trees  would 
meet  and  shade  the  ground." 

The  contract  is  thus  described  in  the  Boston  Herald:  A 
Boston  capitalist  has  contracted  for  the  planting  of  560  acres 
of  prairie  land  in  Eastern  Kansas.  This  contract  is  made  with 
the  Messrs.  Kobcrt  Douglas  &  Son,  of  Waukegan,  111.,  the 
largest  and  most  successful  raisers  of  forest-tree  seedlings  in 


Tree-Planting  for  Railroads,  865 

the  United  States,  and  is  peculiar  and  novel  in  its  provisions. 
They  agree,  at  a  certain  price  per  acre,  which  would  differ,  of 
course,  with  different  conditions  and  location,  to  break  and 
plow  the  land,  prepare  it  for  planting,  plant  not  less  than 
2,720  trees  to  the  acre,  and  cultivate  these  until  they  shade 
the  ground  and  so  require  no  further  cultivation,  to  keep 
down  the  weeds  and  strong  natural  grasses.  At  the  end  of 
this  time,  probably  in  three  or  four  years,  the  trees  will  be  de- 
livered over  to  the  owner,  one  cent  being  deducted  from  the 
final  payment  for  every  tree  less  than  2,000  to  the  acre  deliv- 
livered,  which  must  be  at  least  six  feet  high  at  the  time  of 
deliverj'.  The  advantage  of  this  plan,  which  is  the  one  also 
adopted  by  the  Fort  8cott  Railroad,  is  that  the  trees  will 
be  carefully  planted  and  attended  to  by  experienced  men,  for 
whose  interest  it  will  be  to  use  the  best  plants,  and  to  culti- 
vate and  care  for  them  in  the  best  manner,  so  as  to  be  able  to 
deliver  the  greatest  number  of  trees  in  the  shortest  possible 
time,  that  they  may  get  quick  returns  for  the  money  invested 
ill  plants.,  planting,  etc.  Any  plantation  in  which  the  trees 
are  six  feet  high,  and  in  which  the  ground  is  so'shadcd  that 
weeds  and  natural  grasses  can  not  grow,  will  require  no  fur- 
ther attention  until  the  time  comes  for  thinning  them  out  for 
fence-posts,  etc.  The  plan  relieves  the  owner  of  the  great  risk 
always  attending  the  early  years  of  a  plantation,  and  makes 
his  investment  practically  safe.  This  plantation  of  560  acres 
is  to  consist  of  300  acres  of  the  Western  Catalpa,  200  acres  of 
Ailantlius,  and  60  acres  which  will  serve  as  an  experimental 
ground  on  which  will  be  tested  trees  of  several  varieties,  to  be 
selected  by  Prof.  Sargent,  the  director  of  the  Harvard  Arbor- 
etum. '  The  Western  Catalpa,  a  native  of  the  low  lands  bor- 
dering the  lower  Ohio  and  the  banks  of  the  Mis^sissippi  in 
Missouri,  Kentucky  and  Tennessee,  is  a  rapidly-growing  tree, 
easily  cultivated,  and  growing  timber  which,  although  soft,  is 
almost  indestructible  when  placed  in  the  ground,  and,  therefore, 
of  the  greatest  value  for  fence-posts,  railway-tics  and  similar 
uses.  The  Ailanthus  will  grow  with  great  rapidity  wherever 
the  climate  is  not  too  oold  for  it,  and  in  spite  of  its  won- 
derfully quick  growth,  produces  hard,  heavy  timber,  valuable 
for  fuel,  ties,  cabinet  work,  or  almost  every  purpose  for  which 
wood  is  used. 
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It  is  believed  that  this  plantation  will  soon  lead  to  the  form- 
ation of  others,  both  by  the  railroad  companies  and  by  indi- 
viduals, or  corporations  chartered  to  plant  and  own  timber 
lands  in  the  f^rairie  States.  Eventually  a  great  deal  of  capital 
will  be  invested  in  this  way.  The  returns  will  be  slow,  and 
a  man  investing  thus  should  consider  that  he  is  doing  it  for 
his  children.  But  when  the  returns  do  come  they  will  be 
enormous,  even  at  the  present  prices  of  lumber,  and  it  must 
be  remembered  that  before  a  crop  of  trees  planted  now  can 
be  harvested,  the  price  of  ties  and  other  forest  products  will 
be  more  than  doubled  in  the  Western  States.  An  encour- 
aging fact,  and  one  which  shows  that  public  attention  is  be- 
ing directed  to  the  importance  of  providing  for  the  future 
demand  of  such  things  is,  that  the  Iron  Mountain  Riiilroud 
Company,  which  runs  for  hundreds  of  miles  through  a  heav- 
ily timbered  region,  and  possesses  in  its  own  lands  some  of  the 
finest  White  Oak  on  the  continent,  has  also  made  a  contract 
with  the  Messrs.  Douglas,  to  plant  near  Charleston,  Mo.,  100 
acres  of  Western  Catalpa  as  an  experiment.  They  do  this 
because  Catalpa  ties  have  stood  on  their  road,  scarcely  affected 
by  decay,  more  than  twelve  years,  and  because  this  tree  is  so 
valued  by  the  farmers  for  fence-posts  that  it  is  already  prac- 
tically exterminated  in  Illinois,  Indiana  and  Missouri,  and  so 
not  to  be  procured  for  ties,  although  the  superintendent  of  the 
railroad  is  willing  to  pay  three  times  as  much  as  for  the  best 
White  Oak  ties.  If  the  planting  of  trees  is  good  policy  for  a 
railroad  running  through  a  heavily  timbered  country  like 
Missouri  and  Arkansas,  it  will  certainly  pay  for  roads  in  Iowa, 
Nebraska,  Minnesota  and  Kansas  to  do  the  same. 


FORESTRY  IN  THE  GREAT  PRAIRIE  REGION. 

By  CJIARLES  A.  WHITE,  M.  D.,  of  Washixgtox,  D.  C,  Palaeontolwjist 

ox  THE  U.  S.  Geological  Sorveyr. 

THE  question  of  the  origin  of  the  prairies  is  one  which 
has  become  so  trite  that  popular  interest  in  it  is  now 
seldom  mainifested ;  and  yet  the  question,  as  it  is  usually  pro- 
pounded, has  so  direct  a  bearing  upon  the  subject  of  Forestry 
that  it  must  always  retain  its  interest  in  this  connection. 
Whatever  may  be  the  cause  of  the  absence  of  trees  upon  any 
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part  of  the  earth's  surface,  there  is  no  greater  fallacy  than 
the  assnniption  that  trees  will  necessarily  fail  to  grow  upon 
eioery  area  where  they  have  not  hitherto  naturally  grown. 

There  are  two  general  physical  conditions  which  are  inimi- 
cal to  forest  growth,  and  wherever  either  of  them  is  fully  es- 
tablished, forests  can  not  exist.  One  of  these  conditions  is 
an  arctic  climate,  whether  produced  by  high  latitude  or  high 
elevation  above  the  sea;  and  the  other  is  an  arid  climate,  or 
one  where  the  annual  rainfall  is  insufficient  for  the  purposes 
of  agriculture.  I  hold  that  in  all  regions  of  the  earth  which 
are  not  affected  by  either  of  these  great  climatic  conditions, 
the  foresting  and  reforesting  of  the  surface  is  practical  under 
intellegent  guidance. 

As  regards  the  great  prairie  region  of  the  United  States,  I 
think  it  is  safe  to  say,  that  the  foresting  of  its  surface  is  prac- 
ticable over  all  that  area  within  which  Indian  corn  can  be 
successfully  raised  as  a  farm  crop. 

Forestry  will,  no  doubt,  be  precarious  in  those  prairie 
farming  regions  which  lie  too  far  north  for  the  successful  rais- 
ing of  Indian  corn ;  at  least  as  regards  many  of  the  kinds  of 
trefts  that  grow  successfully  further  south.  It  will  also  be 
precarious  for  all  kinds  of  trees  in  the  region  which  borders 
upon  the  great  arid  area  of  the  West,  where  farm-crops  are 
subject  to  frequent  failures  from  drouth.  My  own  observa- 
tions, extending  through  a  period  of  forty  years,  convinces 
me  that  upon  all  of  that  great  prairie  region  which  embraces 
Illinois,  Missouri,  Iowa,  the  eastern  portions  of  Kansas  and 
Nebraska,  and  the  southern,  portions  of  Minnesota  and  Wis- 
consin, forest  trees  may  be  grown  with  as  much  certainty  and 
success  as  crops  of  corn. 

The  facility  with  which  forest  trees  will  grow  in  that  region 
has  been  demonstrated  in  thousands  of  instances ;  and  since 
the  suppression  of  the  annual  fires  which  used  to  sweep 
those  prairies,  portions  of  them  are  fast  becoming  forested  by 
both  artificial  and  natural  means. 

The  successful  growth  of  trees  in  that  region  is  not  con- 
fined to  any  one  kind,  nor  even  to  a  few  kinds  of  trees ;  nor 
to  any  one  or  more  varieties  of  soil.  But  within  that  whole 
region,  every  kind  of  tree  that  naturally  grows  upon  its  most 
favored  spots,  will  also,  if  opportunity  be  given,  grow  thrift- 
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ily  upon  any  of  its  prairie  surfaces,  and  in  any  variety  of  its 
soil;  for  the  character  of  the  soil  difters  considerably  in  dif- 
ferent parts  of  the  region. 

The  experiments  referred  to,  have  shown  that  the  owner  of 
any  productive  farm  in  the  great  prairie  region,  who  wishes 
to  plant  trees  upon  it,  need  not  be  deterred  from  doing  so  by 
any  other  consideration  of  the  character  of  his  soil  than  he 
would  give  to  a  farm  crop. 

As  one  goes  westward  upon  the  great  prairie  region,  he 
finds  it  to  merge  into  the  great  arid  plains  of  the  West  so 
gradually  that  no  definite  boundary  between  them  exists. 
The^e  [ilains,  in  the  asi»ect  of  their  surface,  their  treelessness, 
and  the  composition  of  their  soil,  are  so  much  like  the  prai- 
ries into  which  they  merge,  that  many  have  come  to  believe 
that  the  treelessness  of  both  is  due  to  one  and  the  same 
cause,  or  rather  that  both  are  equally  incapable  of  supporting 
a  forest  irrowth. 

The  truth  is  that  trees  can  not  grow  upon  the  plains  be- 
cause of  their  aridity,  but  they  'can  and  do  grow  upon  the 
prairies  because  they  have  sufiicient  moisture  from  the  annual 
rainfall.  In  accordance  with  custom,  I  have  used  the  terms 
*' prairies"  and  ''plains,"  which  are  well  enough  understood. 
But  in  reality  the  areas  which  are  included  under  these  two 
names  respectively,  constitute  one  and  the  same  great  prairie 
region,  which  extends  continuously  from  Illinois  to  Colorado. 
The  western  portion  of  this  broad  region  is  too  arid  for  forest 
growth,  but  the  eastern  portion  is  not. 

But,  it  may  be  asked,  if  the  subject  of  the  practical  forest- 
ing of  that  great  region  is  reduced  to  a  question  of  sufiicient 
or  insuflicient  moisture,  why  have  not  forest  trees  long  ago 
naturally  occupied  the  prairies,  where  moisture  is  sufficient 
for  their  growth,  and  up  to  the  line  upon  the  great  plains 
where  the  annual  rainfall  is  insufiiciant? 

The  question  is  a  pertinent  one ;  and  while  it  may  not  be 
answered  categorically,  many  suggestions  may  be'made  which 
point  to  its  solution. 

Why,  we  may  ask,  should  it  be  assumed  that  a  forested,  and 
not  a  treeless  condition  of  the  surface,  is  the  natural  and 
normal  one? 

Nothing  would  seem  to  be  more  natural  than  that  any  con- 
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tinental  area,  upon  its  emergence  from  the  sea,  as  the  great 
prairie  and  plain  regions  have  done,  should  he  iirst  occupied 
by  an  herbaceous,  and  afterward  hy  an  arboreal  flora.  At 
any  rate,  a  flora,  whether  herbaceous  or  arboreal,  must  be 
supposed  to  have  reached  all  the  nearer  portions  of  the  con- 
tinent by  a  natural  process  of  migration  or  distribution  from 
the  older  areas  which  it  had  occupied. 

To  effect  distribution,  favoring  conditions  for  distribution 
as  well  as  for  occupancy  must  exist,  and  the  existence  of  the 
latter  does  not  presuppose  the  existence  of  the  former.  Why 
then  should  not  a  new  area  reniain  unoccupied  by  certain 
plants  to  which  it  is  well  adapted,  even  for  thousands  of 
years?  Why  then  should  we  wonder  that  the  prairies  have 
remained  treeless  so  long?  In  the  floral  occupancy  of  any 
region,  certain  local  conditions  would  of  course  accelerate  the 
distribution  of  certain  kinds;  and  the  same  or  other  local 
conditions  would  retard  the  distribution  of  others.  Prairie 
fires  have  not  retarded  the  distribution  of  grasses  and  other 
herbaceous  plants;  but  they  certainly  have  retarded,  for  hun- 
dreds of  years  at  least,  the  distribution  of  forest  trees. 

Because  trees  are  absent  from  the  prairies  wMien  it  is  known 
they  are  capable  of  growing  there,  some  suppose  that  trees 
once  did  grow  there,  and  that  by  some  means  they  have  been 
destroyed.  Therefore  they  talk  about  the  "origin  of  the 
prairies."  It  is  certainly  more  philosophical  to  inquire  into 
the  origin  of  forests,  for  fundamentally,  the  question  of  a 
forested  or  treeless  condition  of  a  region  is  a  question  of  pri- 
mary distribution  of  plants.  It  is,  I  believe,  in  connection 
with  the  great  subject  of  the  distribution  of  plants  and  their 
regional  limitation  that  we  are  to  find  the  true  explanation  of 
the  treelessless  of  the  prairie  region. 

As  the  natural  distribution  of  a  flora  is  one  depending  on 
propagation,  and  as  various  obstacles  are  to  be  overcome,  it 
must  necessarily  take  much  time  for  its  accomplishment. 
Therefore  the  limit§  of  the  potential  distribution  of  a  flora 
seldom  or  never  fully  agree  with  the  actual  distribution  of  the 
same;  and,  in  many  cases  the  potential  boundary  of  a  floral 
area  is  far  beyond  the  boundary  of  actual  occupancy.     Such 

is  the  fact  in  relation  to  the  growth  of  trees  upon  the  prai- 
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ries;  and  indeed  all  nature  is  fall  of  examples  of  this  kind. 
If  the  potential  and  actual  boundaries  of  floral  regions  were 
identical,  there  would  long  ago  have  been  an  end  to  distribu- 
tion, and  forests  would  now  occupy  only  a  small,  if  any  part 
of  the  continent. 

The  western  potential  boundary  of  forest  distribution,  upon 
the  great  prairie  region,  runs  somewhere  through  Kansas  and 
Nebraska;  but,  with  the  exception  of  some  narrow  strips 
along  the  borders  of  the  rivers,  their  actual  boundary  of  occu- 
pancy, when  white  men  first  knew  the  country,  was  more 
than  five  hundred  miles  to  the  eastward. 

In  the  foregoing  remarks,  as  applied  to  the  practicability 
of  foresting  the  prairies,  I  have  of  course  had  reference  to 
those  kinds  of  our  native  trees  which  grow  naturally  and 
thriftily  in  the  forest  regions  of  similar  latitudes  to  the  east- 
ward, or  that  occupy  the  river  bottoms  and  valley  sides  in  the 
same  region  with  the  prairies.  A  similar  limitation,  as  to 
species,  will  necessarily  prevail  in  the  artificial  foresting  of 
the  prairies,  that  would  have  prevailed  if  they  had  been 
naturally  forested.  For  example,  the  number  of  kinds  of 
native  trees  which  it  will  be  practicable  to  grow  in  the  north- 
ern portion  of  the  pirairie  region  will  be  somewhat  less  than 
in  the  southern  ;  but  it  will  be  great  enough  to  meet  the  or- 
dinary wants  of  the  inhabitants.  Besides  this,  it  is  a  fact  too 
well  understood  to  need  special  mention,  that  many  trees 
brought  from  other  countries  will  grow  quite  as  thriftily  as 
the  native  ones. 

Smithsonian  Institution,  March  7, 1883. 

[We  would  attach  less  importance  to  the  limit  assigned 
by  our  correspondent,  with  respect  to  the  planting  of  cer- 
tain trees  upon  the  prairies,  within  the  region  where  Indian 
corn  can  be  raised  with  success.  While  it  is  indeed  true  that 
many  of  our  more  valued  trees  grow  best  in  the  climate 
best  suited  for  that  crop,  and  can  not  b^  raised  where  it  will 
not  grow%  there  are  other  and  scarcely  less  valuable  timber 
trees  that  thrive  with  great  luxuriance  far  beyond  these 
limits.  We  might  probably  say  that,  without  exception, 
trees  of  some  kind,  will  succeed  wherever  grains  of  any  kind 
can  be  grown,  so   far  as   climate  is  concerned.    There  are 
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many  places  ih  which,  from  the  rocky  or  broken  surface  of 
the  ground,  trees  become  the  only  crop  that  is  possible,  and 
where  without  them  we  have  an  utterly  barren  waste. 

Although  frosty  summer  nights  may  prove  disastrous  to 
seedling  trees,  as  noticed  on  page  268  of  this  Journal,  with 
eome  of  our  hardy  northern  species  in  Finland,  we  still  find 
native  Birches,  Poplars  and  Willows,  and  several  of  the  more 
hardy  conifers,  growing  in  regions  where  it  freezes  every 
month  in  the  year,  and  where  it  is  scarcely  possible  to  raise 
crops  of  any  kind. 

We  quite  agree  with  him  in  ascribing  an  important  influ- 
ence to  moist  air,  and  this  appears  to  be  due  in  part  to  the 
hindrance  of  terrestrial  radiation  of  heat;  and  thus  the  pre- 
vention of  frosts  upon  clear  nights  in  summer,  as  well  as  to  the 
more  obvious  eflfect  which  a  higher  percentage  of  aqueous  va- 
por must  have  upon  the  growth  of  vegetation. 

Nature  has  provided  some  tree  seeds  with  migratory  facili- 
ties that  will  bear  comparison  with  that  of  our  most  noxious 
weeds.  Some  of  the  Poplars,  and  especially  the  Cottonwoods, 
may  scatter  their  seeds  many  miles  away  in  a  gale  of  wind. 
They  will  spring  up  in  a  freshly  exposed  soil  upon  the  prairies, 
far  from  any  groves  of  these  trees,  along  railway  cuts  and  in 
plowed  fields,  that  present  the  conditions  favorable  to  their 
growth,  at  the  time  when  they  fall.  May  we  not  attribute 
the  fact  of  their  not  appearing  sooner  and  more  generally 
upon  the  prairies,  to  the  circumstance  that  the  surface  gets 
sooner  occupied  by  the  grasses  and  other  herbaceous  vegeta- 
tion, so  that  their  germination  is  prevented  ?  There  can  be  no 
doubt  but  that  in  most  regions,  and  especially  throughout  the 
Northern  States  an  abandoned  field  will  become  covered 
with  grass  and  herbage  much  sooner  than  with  bushes  and 
young  seedling  trees.  Besides  spreading  in  their  roots,  the 
number  of  seed-bearing  plants  is  infinitely  greater  upon  an 
equal  space  of  ground.  They  generally  bear  seed  annually, 
and  although  it  is  shed  much  nearer  to  the  surface,  it  still 
has  a  fairer  chance  of  being  borne  to  some  distance  by  the 
winds. — Editor.] 
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FORESTRY. 

Report  of  delegation  appointed  to  attend  the  American  Forestry  Con- 
gress, held  at  Cincinnati,  Ohio,  April  25th  to  29th,  1882,  and  subse- 
quently at  Montreal,  Province  of  Quebec,  August  21st  to  2.3d,  1882.' 

THIS  document,  forming  an  Appendix  to  Report  of  Fruit- 
Grower's  Association,  contained  an  account  of  the  pro- 
ceedings of  the  two  meetings  mentioned,  the  addresses  deliv- 
ered, and  the  principal  papers  read,  some  of  them  being  given 
only  l)y  summary.  The  Delegates  present  the  following  con- 
clusion, as  the  result  of  their  observation,  that  will  be  read 
with  interest : 

"  The  Delegates,  in  view  of  the  information  obtained  at  the  several  meet- 
ings of  the  American  Forestry  Congress,  beg  leave  to  make  the  following 
recommendations  : 

"  I.  That  such  of  the  public  lands  as  are  more  suitable  for  the  growing 
of  timber  than  for  agricultural  purposes,  be  retained  by  GovernT^ent  as  a 
part  of  the  Public  Domain. 

"II.  That  within  this  timbered  tract,  scattered  portions  be  leased  to 
persons  suitable  to  act  as  forest  police,  to  protect  the  timber-lands  from 
trespass,  guard  against  iires,  remove  fallen  timber,  and  act  under  instruc- 
tions. 

*'  III.  That  no  trees  shall  be  cut,  whether  Pine,  Spruce,  Hemlock,  or 
hardwood,  on  any  of  the  public  lands,  under  fourteen  inches  in  diameter 
at  the  stump. 

'•  IV.  That  no  cattle,  sheep,  or  swine,  be  allowed  to  roam  at  large  in  any 
of  the  public  woodlands. 

''V.  That  the  lighting  of  fires  in  or  near  any  woods  from  May  to  Octo- 
ber, inclusive,  be  prohibited  under  severe  penalties. 

*'  VI.  That  a  general  stock-law  be  enacted,  prohibiting  cattle,  sheep,  and 
swine  from  running  at  large  in  any  part  of  the  Province,  unless  the  mu- 
nicipal council  of  any  municipality  shall  pass  a  by-law  authorizing  their 
running  at  large  in  that  municipality. 

'*  VII.  That  encouragement  be  given  to  farmers  to  plant  timber  lots  of 
not  less  than  ten  acres  on  each  farm  of  one  hundred  acres,  and  maintain 
the  same  as  a  timber  lot,  from  which  cattle  must  be  carefully  excluded. 
Such  encouragement  may  be  given  by  exempting  the  timber  lots  from 
taxation  so  long  as  the  same  are  maintained  and  properly  cared  for. 

"  Vlll.  That  encouragemont  be  given  to  farmers  to  plant  and  maintain 
shade-trees  along  the  public  highways  and  the  boundary  lines  of  farms,  by 
granting  out  of  the  Provincial  treasury  a  sum  of  ten  or  twelve  cents  for 
each  tree  so  planted  and  maintained  in  a  healthy  and  growing  condition 

(1)  Printed  by  order  of  the  Legislative  Assembly.  Toronto,  1882.   8vo.  p.  140. 
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for  a  period  of  five  years,  provided  the  municipal  council  of  the  munici- 
pality in  which  they  are  growing  shall  have  granted  a  like  sum. 

"  IX.  That  hereafter  it  be  a  condition  in  all  sales  or  grants  to  settlers, 
that  not  less  than  twenty-five  acres  in  every  hundred  shall  be  forever  kept 
as  woodland,  under  penalty  of  forfeiture  of  the  whole,  and  that  the  cove- 
nant be  made  to  run  with  the  land. 

**  X.  That  scientific  and  practical  instruction  in  Forestry  be  given  to  the 
students  at  the  Agricultural  College. 

**  XI.  That  a  competent  conservator  of  forests  be  employed,  with  a  suf- 
ficient staflF,  and  clothed  with  adequate  powers  to  see  to  the  proper  exe- 
cution of  all  laws  relating  to  the  cutting  of  timber,  lighting  of  fires,  run- 
ning at  large  of  animals,  etc.,  within  the  timber-lands  of  the  Province. 

*'  XII.  That  as  soon  as  practicable  the  management  of  the  public  forests 
be  assumed  by  the  Government;  and  all  timber  be  cut  and  sold,  trees 
planted,  pruned,  and  cared  for,  and  all  matters  relating  thereto  be  con- 
ducted under  the  supervision  of  a  Chief  Forester. 

*'XIII.  That  the  grounds  of  the  several  jniblic  institutions  be  utilized 
as  far  as  practicable  as  experimental  stations,  by  planting  thereon  timber 
trees  that  promise  to  be  of  practical  value,  and  testing  their  adaptation 
to  these  several  localities. 

*'  XI V.  That  Government  cause  maps  to  be  made  of  each  county,  show- 
ing the  area  that  has  been  cleared  otf,  that  has  been  destroyed  by  fire,  and 
that  is  yet  covered  with  timber,  and  indicating  as  far  as  practicable  the 
quality  of  the  standing  timber. 

"XV.  That  a  forest  of  acclimation  be  established  at  the  Agricultural 
College,  Guelph,  in  which  shall  be  planted  such  forest-trees  of  other  coun- 
tries as  may  probably  become  acclimated  in  this  country,  and  prove  to  be 
valuable  for  economical  or  ornamental  purposes. 

"All  of  which  is  respectfully  submitted. 

"D.  W.  Beadle. 

"  \Vm.  S.iUXPERS, 

"  Wm.  Brown, 
"  P.  C.  Dkmpsey, 
"Thos.  Bkall." 
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By  THE  LATE  LEONARD  BACON  HODGES,  of  St.  Paul.  Minnesota.   ' 

THE  recent  death  of  the  author  of  tins  article  (condensed 
from  The  Pioneer  Press)  renders  it  proper  that  we  should 
in  this  connection  present  a  brief  notice  of  the  life  of  this  en- 
terprising and  intelligent  advocate  of  Forestry : 

Mr.  Hodges  was  born  in  Bloomfield,  Ontario  Co.,  N.  Y., 
July  15,  1823,  and  was  the  son  of  Dr.  Davis  L.  Hodges,  his 
mother  being  a  sister  of  the  Rev.  Leonard  Bacon,  D.D. 
When  thirteen  years  of  age  he  left  home,  ai^d  after  a  time 
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spent  in  a  book  store,  in  New  Haven,  and  some  months  in  an 
academy,  where  he  gave  special  attention  to  surveying,  he  en- 
gaged in  teaching,  farming,  and  other  pursuits.  About  1845, 
he  came  to  Rockford,  111.,  and  some  time  after  to  Wisconsin 
and  Iowa.  In  1851,  he  was  appointed  United  States  Deputy 
Surveyor.  In  1854,  he  settled  in  Minnesota,  and  in  1870  was 
elected  to  the  State  Senate,  upon  an  anti-monopoly  platform. 
In  1872,  he  settled  in  St.  Paul,  and  about  this  time  began  to 
take  a  deep  interest  in  Forestry. 

In  1876,  the  State  Forestry  Association  was  organized, 
largely  through  his  eflbrts.  Gen.  George  L.  Becker  being  the 
first  president,  and  he  being  the  secretary.  He  held  this 
office  till  January  last,  when  Mr.  J.  Fletcher  Williams  con- 
sented to  assume  its  duties,  with  such  aid  and  advice  as  Mr. 
Hodges  might  render.  He  prepared  the  original  draft  of  the 
Timber-Culture  Act,  and  for  the  rest  of  life  was  deeply  inter- 
ested in  the  promotion  of  tree-planting  wherever  an  oppor- 
tunity offered.  He  was  especially  engaged  in  demonstrating 
the  utility  of  planting  wind-breaks  along  railroads,  and  in  the 
winter  of  1881-2  was  appointed  superintendent  of  planting 
along  the  line  of  the  Northern  Pacific  Railroad  in  Minnesota 
and  Dakota. 

In  1880,  he  prepared  a  little  work  of  176  pages,  entitled 
"  The  Forest  Tree  Planter's  Manual,"  of  which  large  editions 
were  printed  at  the  State  expense,  for  free  distribution  by  the 
State  Forestry  Association.  At  its  recent  session  the  State 
Legislature  provided  for  the  issue  of  a  new  edition  of  this  ex- 
cellent work. 

Mr.  Hodges  died  at  St.  Paul,  April  15, 1883,  after  an  illness 
of  some  weeks,  originating  in  an  enfeebled  condition  of  the 
digestive  organs,  but  which  did  not  present  alarming  symp- 
toms until  a  few  days  before  his  death.  The  following  article 
was  read  at  a  meeting  of  the  State  Horticultural  Society : 

Accepting  an  invitation  of  the  Minnesota  State  Horticul- 
tural Society  to  address  them  on  the  subject  of  Forestry,  I 
offer  this  paper.  No  economic  question  of  the  present  has  a 
greater  bearing  on  the  future  well-being  of  the  State  than 
Forestry.  I  use  the  term  "  State  "  in  its  broadest  sense.  The 
old-fashioned  word,  Commonwealth,  is  more  significant,  inas- 
much as  on  its  broad  face  it  suggests  the  idea  that  there  is  a 
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species  of  wealth  that  can  be  enjoyed  by  all  the  citizens  of 
the  State.  The  wealth  of  Forestry,  with  attendant  comforts, 
is  of  that  kind,  and  its  blessings  reach  out  beyond  the  im- 
mediate control  of  the  legal  proprietor  of  the  forest,  and  em- 
brace within  its  ameliorating  influences  his  more  immediate 
neighbors,  whether  friends  or  foes ;  and  so,  as  the  good  work 
goes  on  from  one  neighborhood  to  another,  the  actual  wealth 
first  developed  by  a  few,  to  a  very  large  extent,  becomes  the 
common  wealth  of  the  many. 

The  pioneer  farmer  out  on  our  oceanic  prairies,  who  sur- 
rounds his  quarter  section  with  a  broad  belt  of  forest  trees, 
protects  not  only  his  own  fields  and  crops  from  the  damaging 
eflfects  of  storms,  but  also  to  a  great  extent  protects  his  ad- 
joining neighbors,  who  in  common  with  him  enjoy  the 
wealth  he  has  developed,  and  he  can  no  more  prevent  them 
from  the  enjoyment  thereof,  than  from  the  benefits  of  sunlight 
or  rainfall,  which  are  the  common  wealth  of  all  of  God's 
creatures.  Hence  I  take  the  ground  that  it  is  not  only  em- 
inently proper,  but  that  it  is  the  duty  of  the  State,  in  every 
suitable  way,  to  aid  by  appropriate?  legislation  in  the  devel- 
opment or  creation  of  this  kind  of  common  wealth.  Further 
on  in  this  paper,  if  I  find  I  have  room,  I  shall  advert  more 
fully,  to  the  pressing  necessity  of  State  and.  national  legisla- 
tion for  the  protection  and  encouragement  of  Forestry,  and  if 
I  succeed  in  stirring  up  the  whole  legislative  menagerie  to  a 
realizing  sense  of  their  duty  in  this  behalf,  I  shall  feel  that 
I  have  not  lived  in  vain.  Forestry,  in  its  true  s^nse  and  mean- 
ing, as  I  understand  it,  consists  in  the  planting,  cultivation, 
and  management  of  larger  areas  of  ground  than  has  been 
attempted ;  in  the  rearing  of  long  lines  of  wind-breaks  or 
belts  of  forest  timber,  so  arranged  as  to  arrest  the  force  of 
prevailing  winds ;  in  the  care,  protection,  and  preservation  of 
our  native  forests,  and  in  encouraging  and  assisting  nature  in 
the  rehabilitation  of  extensive  tracts  of  original  forests  that 
have  been  destroyed  by  fire,  and  where,  phoenix-like,  a  new 
crop  of  forest  trees  is  springing  up  from  the  ashes.  In  its 
broadest  sense  its  scope  is  larger,  but  so  far  as  we  are  prac- 
tically concerned,  this  is  about  the  size  of  it.  The  develop- 
ment of  new  forests  and  the  preservation  of  the  native  forests 
in  Minnesota   are  the  particular   subdivisions   of   Forestry 


876  The  American  Journal  of  Forestry. 

winch  more  nearly  concern  us.  Geographically  located  as 
the  State  of  Minnesotci  is  (on  tlie  eastern  border,  and  includ- 
ing witliin  her  boundaries  a  portion  of  that  immense  interior 
treeless  region  which  stretches  from  tlie  southeastern  limit  of 
Staked-plains,  in  Texns,  to  the  Saskatchewan,  and  nearly  to 
Hudson's  Bay  on  the  North — from  Eastern  Kansas  ai]d  Ne- 
braska, Western  Iowa  and  the  Big  Woods  of  Minnesota  on 
the  east,  to  the  foot-hills  of  the  Rocky  Mountains  on  the 
west — practically  taking  in  20  deg.  of  latitude  and  10  deg.  of 
longitude — in  round  numbers  covering  1,000,000  square  mile?, 
or  640,000,000  acres— enough  for  4,000,000  farms  of  160  acres 
each,  and  room  for  20,000,000  of  people),  the  subject  uirder 
discussion  is  necessarily  one  of  great  local  interest  in  Minne- 
sota, as  well  as  tiie  nation  at  large.  This  vast  "interior" 
is  practically  treeless.  The  exceptions  are  portions  of  the 
coteaus  in  the  vicinity  of  the  Sisseton  Reservation,  the  Black 
Hills,  Turtle  Mountains,  Pembina  Mountains,  and  narrow 
strips  and  small  groves  along  some  of  the  water-courses  and 
lakes — in  comparison  with  the  whole,  hardly  enough  to 
swear  by.  • 

{To  he  continued  in  the  next  number.) 


In  printing  the  names  of  members  of  the  American  For- 
estry Congress  in  pamplet  form,  the  following  monies  were  ac- 
cidentally omitted : 

Burson,  D.  C,— Philadelphia,  Fa.  Miller,  Jos.  W., — College  Hill,  Ohio. 

Clarke,  Robert, — Glendale,  Ohio.  Sohn,  John  Wm., — Hamilton,  Ohio. 

Comegys,  Dr.  C.  G., — Cincinnati,  Ohio.  Tice,  Jerome, — Elenor,  Clermont  C)., 
Coursler,  Henry, — Stout's,  Adams  Co.,         Ohio. 

Ohio  ^  WaMen,  Rev.  John  M., — Cincinnati, 
Gano,  John  A., —  Cincinnati,  Ohio.  Ohio. 

McNamara,  Thos., — Hartwell,  Ham-  Wright,  Jos.  F., — Mt.  Healthy,  Ohio. 

ilton  Co.,  Ohio. 

iMr.  John  A.  Gano,  mentioned  on  page  7  as  elected  treas- 
urer, having  declined,  Mr.  Geo  W.  Trowbridge,  of  Glendale, 
Ohio,  was  elected  at  the  Cincinnati  meeting,  and  held  until 
his  resignation  at  the  Mifntreal  meeting.  Through  an  inad- 
vertence this  was  not  noted  in  the  record. 

(1)  Instead  of  the  name  given  on  page  43,  second  line  from  bottom,  In  first  column. 
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Forestry  of  the  Niagara  Section  of 
Canofla. — Under  the  pleasant  motto 
of  "  Woodman  Spare  the  Tree,"  Mr. 
tJ.  R.  Martin,  of  Cayuga,  Ont.,  pre- 
sented at  the  Montreal  Meeting  some 
suggestions  applicable  to  a  wide  range 
of  country  in  the  Northern  States  and 
Canada,  that  deserve  notice.  After 
describing  briefly  the  district  partic- 
ularly referred  to  in  his  paper,  he 
savs : 

"For  a  large  portion  of  the  past 
half  century  this  area  contributed  a 
large  quota  of  the  most  valuable  Oak 
and  Pine  timber.  I  can  well  remem- 
ber an  Oaken  monarch  of  the  finest, 
hewing  752  cubie  feet  of  the  most 
beautiful  timber  without  a  knot,  and 
lordly  Pines  upwards  of  six  feet  at 
the  butt,  towering  100  feet  and  up- 
wards, with  a  limit  exceeded  by 
nothing  this  side  of  the  Hockies,  the 
Oak  seeking  the  Quebec  and  the 
Pine  the  Albany  market.  Reckless 
expenditure,  the  calls  of  commerce, 
the  ravages  of  fires  and  worse  of  in- 
sects,  have  so  completely  denuded 
this  once  fertile  source,  that  it  is  no 
longer  sell-sustaining,  and  large  im- 
portations of  Pine  from  the  Georgian 
Bay  section  are  now  required  to  fill 
the  wants  of  the  farming  community, 
to  say  nothing  of  the  requirements 
of  commerce  and  the  calls  of  the 
cities.  But  though  their  great  sta- 
ples are  gone,  leaving  a  few  noble 
0.iks  and  lofty  Pines  as  monuments 
to  ship-builders  and  others  of  the 
wooden  walls  of  Old  England,  and 
the  spars  that  carried  her  sails  to 
every  clime,  much  yet  remains  of  the 
second  class  and  minor  kinds,  now 
known  as  second  growth,  composed 
of  Walnut,  Butternut,  Chestnut,  Bass- 
wood,  Beech,  Cherry,  Ironwood, 
Swamp  and  Red  Oak,  White  and 
Shell- Bark  Hickory,  Rock  and  White 
Elm,  now  so  extensively  used  for  fur- 
niture.  Hard  and  Soft  Maple,  and 
last  but  not  least,  the  Ash,  Black  and 
White,  the  former  the  millers',  the 
latter  the  farmers'  friend.  One  vari- 
ety of  which,  known  as  the  Rim  Ash 


or  second  growth,  enters  largely  into 
and  supplies  so  many  of  his  wants. 
I  might  add  many  others  to  this  list. 

"This  section  being  nearly  all  ara- 
ble, the  supply  is  now  practically  con- 
fined to  the  mountain  slope,  the  river 
banks  and  a  few  acres  on  each  farm, 
ornamental  groves  and  fence  rows, 
where  they  constitute  valuable  wind- 
breaks, now  so  necessary  for  the  sal- 
vation  of  the  wheat  crop  and  the 
protection  of  stock  from  the  cutting 
northwest  winds.  And,  while  touch- 
ing on  fencing  and  wind-breaks,  I 
trust  I  shall  be  permitted  to  intro- 
duce to  the  consideration  of  this 
Congress  a  plant,  hitherto,  to  my 
knowledge,  unused  for  the  purpose, 
which,  1  conceive  to  be  well  adapted. 
1  refer  to  the  Prickly  Ash,  (Xanihoxi/- 
Invi  Americanmn).  It  is  hardy  beyond 
comparison,  prickly  as  the  Buck- 
thorn, or  more  so, — so  acrid  that  cat- 
tle rarely  browse;  it  grows  in  every 
variety  of  soil,  forming,  when  isolated, 
a  considerable  tree  of  the  toughest 
order,  for  which  reason  it  can  be 
pruned  high  or  low,  thus  forming  a 
dividing  fence,  or  highly  protective 
one,  and  comparative  wind-  break. 

"It  possesses,  however,  one  habit, 
which  though  slow  is  continuous,  and 
which,  1  fancy,  can  be  controlled  vvith- 
(»ut  much  difficulty  (I  refer  to  its  ten- 
dency to  tillering  or  lateral  growth), 
by  root-pruning,  not  much  more 
costly  than  branch-pruning  and  by 
trenching  on  each  side,  thus  adding 
to  its  height  and  strength,  and  the 
difficulty  of  approach  by  animals.  I 
might  also  hero  mention  the  Ameri- 
can Larch,  so  largely  used  for  fence- 
posts  in  conjunction  with  the  barbed 
wire.  This  tree  is  indigenous  to  the 
wet  sands  of  Haldimand  and  Wel- 
land.  The  Poplar  also  now  so  largely 
used  in  the  manufacture  of  paper  is 
found  yet  in  abundance  in  the  rough 
and  wet  lands.  1  might  also  add  to 
my  list  many  trees  more  of  ornament 
than  use,  such  as  the  Tulip,  the  Red 
Flowering  Dog  Wood,  the  Sumac, 
so  useful  for  dye-stuff,  the  Crab- Apple 
of  exquisite  sweetness  of  blossom 
compared  with  the  acidness  of  fruit, 
VV^ild  Plums  of  entlless  variety,  and 
Hawthorn  of  all  kinds,  including 
some  very  fine  specimens  of  the  Cock- 
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spur,  which  grow  freely  and  never 
mildew.  The  question  now  arises 
how  best  to  conserve  what  we  possess 
and  to  replace  what  we  have  lost. 
Two  sources  of  supply  are  available 
in  most  instances,  the  speediest  suc- 
cors from  the  parent  stock,  which  is 
the  Hickory,  Rim  Ash,  and  many 
other  valuable  varities  rarely  fail  un- 
der proper  conditions.  The  latter 
are  the  slower  seeding  and  replant-, 
ing  in  which  the  Maple  and  Elm  now 
take  the  lead.  I  feel  I  can  not  leave 
my  subject  without  a  few  words  on 
our  now  almost  depleted  forests,  and 
to  the  eyes  of  the  traveler  are  many 
instances  causing  a  pleasing  decep- 
tion." We  have  every  variety  of  the 
Apple,  Pear,  Peach,  and  Plum,  Cher- 
ries and  Grapes  ad  libitum;  and 
shortly  with  our  wines  bid  fair  to 
rival  the  renowned  Valley  of  the 
Rhine.  I  will  conclude  with  the 
grasses,  one  species  of  which  near 
akin  to  our  ribbon  grass,  I  have  re: 
cently  discovered  growing  most  lux- 
uriantly in  some  of  our  swampy 
creeks,  and  which  I  conceive  may  be 
found  most  useful  as  a  filling  to  the 
semi-marshy  places  in  our  woodlands, 
rendering;  them  less  unsightly  and 
far  more  healthful." 

The    Dry    Bot.  —  Mr.    W.    McLea 

Wallbank,   of   Montreal,   submitted 

at  the  Forestry  Congress  in  August 

last,  the  following  interesting  facts 

concerning  the  Dry  Rot : 

"Within  the  last  week,  a  case  of 
extraordinary  interest  came  under 
my  notice.  I  was  called  upon  pro- 
fessionally to  examine  the  condition 
of  a  house  on  which  considerable  out- 
lay had  recently  been  made  by  the 
owners,  on  this  account,  and  which 
again  was  showing  symptoms  of  de- 
cay. Upon  entering  the  basement, 
(which  was  a  finished  one)  I  n(iticed 
a  close  heavy  smell,  and  on  removing 
the  sofa,  1  found  the  fungus,  which  I 
here  produce  and  marked  No.  1 ;  it 
is  cut  out  just  as  I  found  it.  On  ex- 
amination of  the  floor  beneath  the 
fungus  (which  was  of  Red  Pine  and 
to  all  external  appearances  sound)  I 
found  it  completely  decayed  except 
a  thin  outer  skin.     On  removal   of 


the  floor,  which  was  laid  on  scant- 
ling, 1  found  the  latter  also  com- 
pletely decayed,  a  piece  of  which  I 
preserved  and  marked  No.  2.  Upon 
taking  off  the  skirting  or  base-board 
I  found  that  the  fungus-growth  was 
extending  into  the  laths  behind  the 
plaster,  a  piece  of  which  I  have  here 
marked  No.  3. 

"  I  then  examined  other  portions  of 
the  basement  and  found  fungi  in  all 
stages  of  growth  from  mildew  or  del- 
icate white  vegetation  to  the  leathery 
character  here  produced.  The  site 
turned  out  on  inquiry  to  have  once 
been  low  land,  and  had  been  HUed 
in,  forming  what  wis  term  made 
ground. 

"The  conclusions  I  drew  were  as 
follows : 

''First!}/.  That  in  making  up  the 
ground,  vegetable  or  organic  matter 
was  mixed  with  the  other  earth. 

"«Seconrf(y.That  its  corruption,  aided 
by  heat  and  moisture,  without  ven- 
tilation, caused  the  fungi. 

"  Thirdly.  That  the  germs  of  the  said 
fungi  may  be  carried  to  any  part  of  a 
building  without  the  necessity  of 
actual  contact,  between  sound  and 
affected  parts. 

"The  question  then  arises,  what  is 
the  remedy  to  apply  to  prevent  the 
growth  and  spread  of  Dry  Rot? 

"The  remedy  usually  applied  is  to 
replace  the  decayed  parts  by  new, 
but  in  this  case  I  am  informed,  that 
the  timber  No.  2  was  put  in  new  and 
sound  by  a  carpenter  not  six  months 
ago.  It  would  evidently  therefore 
appear  worse  than  useless  to  repeat 
the  operation. 

"  What  I  propose  to  do  in  this  case 
is,  to  remove  the  present  joists,  floor- 
ing, etc.,  and  in  short  ail  material 
showing  the  least  trace  of  rot,  and 
to  excavate,  say,  six  or  nine  feet  of 
earth,  replacing  same  by  broken 
stone,  brickbats  closely  laid  and 
grunted,  with  three  of  solid  concrete 
over  entire  surface  of  same.  On  this 
I  would  place  tarred  Cedar  scantlings 
to  receive  floor,  and  thoroughly  ven- 
tilate the  air  space  between  the  con- 
crete and  underside  of  floor.      .     .     . 

"I  strongly  believe  in  seasoning  and 
ventilation,  but  we  architects  in  this 
country  adopt    no  process    for  the 
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preservation  of  our  timber,  and, 
frankly  speaking,  have  no  guarantee 
that  the  timber  used  by  our  contract- 
ors has  been  thoroughly  seasoned, and 
yet  I  must  add  that  the  fault  is  not 
altogether  on  our  side,  as  our  con- 
tracts constantly  require  us  to  erect 
buildings  in  the  shortest  possible 
time,  and  at  the  least  possible  cost." 

The  relation  between  Floods  and  For- 
ests.— This  subject  deserves  the  most 
serious  consideration,  and  in  various 
foreign  countries,  the  most  disastrous 
inundations  have  occurred  in  recent 
times — quite  as  memorable  in  these 
countries  as  those  upon  the  Ohio 
and  other  western  rivers  in  our  own. 
A  letter  from  the  British  Consul -Gen- 
eral at  Florence,  has  been  published, 
showing  the  fearful  extent  of  dam- 
ages done  by  floods  in  Northern 
Italy,  during  the  last  autumn,  pri- 
marily due  to  heavy  rains  and  rapidly 
melting  snows — exceeding  those  of 
1801,  1823,  1808,  1872,  and  1879, 
which  were  memorable  in  the  annals 
of  disaster. 

The  Bulletin  of  the  Triennial  So- 
ciety for  the  Promotion  of  Sylvicul- 
ture in  Italy,  after  stating  some  of  the 
effects,  says: 

•*  The  direct  cause  of  the  late  floods, 
the  unhappy  eflFects  of  which  will  be 
ielt  for  many  years,  was  the  heavy 
rain  that  fell  on  the  Northeastern 
Alps,  in  the  middle  and  latter  part 
of  September  last,  but  the  effects 
were  greatly  aggravated  by  the  denu- 
dations of  the  mountains.  From  a 
well-wooded  region  the  same  amount 
of  water  would  not  have  been  dis- 
charged upon  the  plains  with  equal 
suddenness,  as  from  a  surface  with- 
out trees.  It  is  evident  that,  in  a 
wooded  region,  a  certain  amount  of 
water  must  be  absorbed  by  the  vege- 
tation, while  the  remainder  as  it  de- 
scends, does  so  less  quickly,  making 
a  great  difference  in  the  volume  of 
the  floods." 

After  citing  various  Italian  authors 

in  support  of  this  fact,  it  refers  to  the 


labors  of  reboisement  undertaken  in 
recent  years  by  Austria,  Switzerland, 
and  France,  and  notices  the  example 
of  the  town  of  Varazze,  on  the  Riviera 
di  Ponente,  as  an  evidence  of  the 
good  results  that  follow  from  plant- 
ing denuded  slopes.  The  mountains 
above  this  town,  in  1859.  were  en- 
tirely bare,  as  the  neighboring  heights 
still  are.  The  land  was  owned  by 
the  Commune,  and  amounted  to 
some  4,000  hectares,  (9,880  acres), 
yielding  little  or  no  returns.  The 
stream  that  flowed  through  the  town, 
became  a  torrent,  at  every  heavy 
rain,  and  sometimes  threatened  to 
destroy  it  altogether.  The  local  au- 
thorities Anally  decided  to  dispose  of 
their  land  in  many  small  lots,  some 
upon  perpetual  leases,  and  now  the 
slopes  are  covered  with  the  Stone 
Pine  {Pinus  maritima).  The  rains  no 
longer  cause  the  stream  to  swell,  and 
the  town  is  safe  from  inundations. 

Dr.  Macgowan,  in  a  recently  pub- 
lished letter,  dated  Hankow,  Jan.  1, 
1883,  describing  the  recent  flood  of 
the  Kiangsi  and  the  Chekiang  rivers 
in  China,  traces  the  cause  in  part  to 
recent  clearings  upon  the  mountains, 
which  now  discharge  the  water  from 
heavy  rains,  almost  as  soon  as  it  runs 
from  the  roof  of  a  house,  instead  of 
retaining  it  in  part,  until  it  can  be 
delivered  in  a  moderated  flow. 

The  Bed  Gum. — The  following  ex- 
tract from  a  letter  by  Dr.  Charles 
Mohr,  of  Mobile,  addressed  to  the 
Hon.  Van  fl.  Manning,  (M.  C.)  of 
Holly  Springs,  Mississippi,  will  give 
some  additional  information  concern- 
ing this  tree.  After  noticing  that 
the  Med  Gum  belongs  botanically  to 
the  same  species  as  the  "  Sweet 
Gum,"  (Liquidambar  styruciflua^)  he 
says: 

"The    difference    between    them 
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rests  in  the  qualities  of  the  wood ; 
that  of  the  Red  Gum  is  of  a  reddish 
color,  greater  compactness,  and  i» 
closer  and  finer  grained,  which  mny 
be  causf  d  by  climacic  influences,  and 
the  age  nf  the  tree. 

"Attaining  the  size  of  the  larger 
forest  trees,  from  two  to  three  and 
one-half  feet  in  diameter,  and  from 
eighty  to  ninety  leet  high,  it  is  one 
of  the  most  common  of  the  timber 
trees  throughout  the  central  and  up- 
per portions  of  the  Gulf  Slates, 
(Mississippi  and  Alabama.)  There 
in  the  rich  low  bottoms  along  the 
larger  rivers,  with  a  deep  cold 
loamy  soil,  it  arrives  at  its  great- 
est perfection.  It  may  be  Fnid  that 
on  the  bottom  lands  of  the  Mis- 
sissippi and  Yazoo  rivers  it  is 
found  in  its  best  development  and 
greatest  abundance.  A  specimen  of 
this  timber  e.xhilfited  at  the  Atlanta 
exposition  had  a  label  attached  say- 
ing, "there  are  millions  of  feet  of  this 
in  the  Yazoo  country."    1  can  indorse 

ftr' 

this  statement  by  my  own  observa- 
tion in  that  region.  The  qualities  of 
this  timber  are  highly  esteemed,  it 
being  of  a  fine  grain,  compact,  but 
not  too  hard  for  working, — durable, 
of  a  pleasing  color,  and  a(imitting  of 
a  fine  finish.  It  is  certain  that  for 
the  manufacture  of  many  articles  of 
furniture,  it  takes  a  high  rank 
amongst  the  hard  woods.  In  view 
of  its  present  abundance,  and  the 
increasing  scarcity  of  the  supply  of 
Wild  Cherry,  Walnut,  Ash.  and  other 
woods  which  furnish  the  chief  supply 
for  the  industry,  it  is  to  be  looked 
upon  as  one  of  the  most  important  of 
the  resources  needed  for  these  pur- 
poses. Whatever  may  be  the  objec- 
tions to  the  use  of  the  Sweet  Gum 
grown  in  more  northern  latitudes, 
and  of  the  younger  growth,  on  ac- 
count of  its  great  liability  to  shrink, 
they  lose  their  force  in  regard  to  the 
Ued  Gum.     In  my  invest inations  of 

• 

the  forests  and  their  products  of  the 
Gulf  region  ma«le  for  the  Hith  Census, 
I  have  given  this  point  particular  at- 
tention. As  stated  in  my  report  I 
found  that  planks  from  one  and  one- 
half  lo  two  inches  in  thickness  and  a 
length  of  twenty  feet  and  over,  have 
shrunk  so  little  after  an  exposure  of 


more  than  eight  months  to  wind  and 
weather  (during  the  summer)  as  to 
be  scarcely  i)erceptil)le.     To  have  the 
timber  ready  for  immediate  use,  ftfter 
its  arrival  from  the  mill,  it  is.  at  the 
Mobile      Furniture      Manufacturing 
Factory,  subjected  to  a  process  of  sea- 
soning in  steam  heated  kilns.    Sub- 
jected   in    these    drying    chambei-s, 
heated  by  a  coil  of  pipe  of  one  inch 
in  diameter  and  a  thousand  feet  in 
length,  for  several  days  in  an  atmos- 
phere   kept   dry    by    constant    con- 
densation   of    the    aqueous    vapors 
thrown  off,  it  is  soon  fit  to  he  worked 
up  in  any  shape  and  manner  without 
danger   of    subsequent    cracking  or 
shrinking.     The  lurnilure  factory  at 
this  place  has  chiefly  been  establi>heil 
lor   the   utilizition    of    this    limber 
found  on  the  Alabama  and  Tombig- 
bee     rivers,   and     their    tributaries. 
It  is  chiefly  u>*ed  for  turning  work, 
bedsteads,     washstands,     etc.,    etc., 
which  give  much  satisfaction.    The 
enterpri.-e  here  is  in  need  and  wants 
capital ;  however,  it  is  well  appointed 
and  of  considerable  working  capacity. 
I    undersand    that    in    Chattanooga. 
Tenn.,   there  is  a  similar  establish- 
ment using  lied  Gum. 

"In  the  new  industrial  museum  of 
the  Department  of  Agriculture, 
Washington,  D.  C.  arranged  by  me 
last  summer,  are  fine  specimens  of 
this  timber,  to  be  seen  amongst  the 
woods  of  the  Louisville  «fe  Nashville 
U.  H.  and  Tenn  esse  and  Arkansas 
exhibits." 

Tree-Planting  in  the  District  of  C(t- 
lumbin. — Professor  S.  F.  Baird,  Secre- 
tary of  the  Smithsonian  Institution, 
has  issued  the  following  circular. 
The  suggestion  is  worthy  of  notice  hy 
those  in  charge  of  the  public  parks 
in  our  large  cities: 

"  The  Smithsonian  Institution,  in 
co-operation  with  the  Biological  Soci- 
ety of  Washington,  is  making  an 
efi'ort  to  procure  full  statistics  with 
regard  to  the  trees,  shrubs,  and 
herbaceous  plants  growing  in  tlie 
public  grounds  of  the  city  and 
suburbs.  Your  aid  is  respectfully 
requested  in  furtherance  of  this  pur- 
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pose,  especially  in  preparing  and  for- 
wtirding  to  ths  institution  a  full  list 
of  ftll  the  species  growin«i  under  your 
supervision.     These    returns   should 
pive  the  common,  or  if  possible  the 
botanicsil    name,    the     place    where 
specimen   may  be  seen,  the  date  of 
planting,  with  a  notice  of  any  trees  or 
plants  which  have  been   acclimated 
here,  and  what  changes,  if  any,  they 
have  exhibited,  as  well  us  such  kinds 
as  have  been  planted  and  resulted  in 
failures  from  causes  incident  to  the 
soil  or  climate.     A  distinction  should 
be  made  of  those  most  liable  to  be 
infested   with    insects,    of    emitting 
offensive  odors,  or  of  shedding  un- 
sightly offal  on  the  walks.   In  order  to 
trace  the  changes  which  have  taken 
place  in  tree-planting  in  this  District, 
It  is  desirable  to  obtain  information 
as  to  what   kinds  were   grown    here 
soon  after  the  permanent  establish- 
ment of  the  Government  in  this  city 
in  1800,  and  where  specimens  of  these 
can  now  be   examined.      Note   also 
any  rare  or  remarkable  trees,  known 
to  have  stoo<l  in  the  public  grounds, 
but  removed  during  the  extension  of 
the  public  buildings  or  other  improve- 
ments.    Trees  of  great  size  or  age  or 
remarkable  for  their  connection  with 
public  events,  are  regarded  as  monu- 
ments of  interest  to  the  general  pub- 
lic; their  locality,  measurements,  ami 
general  description  should  be  given. 
•*  In  addition  to  such  as  are  grown 
for  ornament  or  shade  in  the  public 
grounds,  information  is  desired,  with 
a  list,  of  all  greenhouse  plants  culti- 
vated   under    vour    direction;    and 
finally  a  notice  of  any  recently  intro- 
duced weeds  or  such  as  are  detected 
occasionally  or  as  not  permanently 
resident.  Desirable  information  upon 
this  subject  being  contained  in  the 
imblications  which  have  been  made 
here,  a  list  of  all  books  on  botany, 
local  floras,  gardening,  and  vine  cul- 
ture which  have  issued  from  the  press 
in    Georgetown    or    Washington    is 
specially  desired. 

"The  information  here  called  for 
will  be  published  under  the  authoiiy 
of  this  institution  for  the  benefit  of 
Government  employes,  strangers  vis- 
iting the  city,  for  educational  pur- 
poses, and  in  the  interest  of  science." 


Remarks  Upon  the  Article  of  Mr.  R. 
A.  D.  lung, — Mr.  M.  C.  Read,  of 
Hudson,  O.,  sends  us  a  friendly  criti- 
cism upon  the  leading  article  in  our 
March  number,  in  which  he  says : 

*•  First,  as  to  a  single  recommend- 
ation in  the  very  excellent  paper 
by  Dr.  King.  1  refer  to  his  recom- 
mendation on  page  24')  of  the  rooting 
up  and  destroying  *  profitless  bush- 
es' in  places  covered  by  them,  and 
which  it  is  proposed  to  plant  with 
useful  trees.  It  seems  to  me  that 
this  is  not  good  advice.  These 
'profitless  bushes,'  if  left  to  grow, 
will  furnish  just  the  protection  which 
the  valuable  trees  rteed  in  their  early 
growth  and  even  during  their  entire 
life.  1  have  known  valuable  forest 
reserves  practically  destroyed  by  the 
careful  cutting  out  of  shrubs  and 
'worthless'  trees.  It  enables  the 
native  grasses  to  gradually  encroach 
upon  the  forest,  making  in  the  end  a 
thick  turf,  preventing  the  downward 
passage  of  the  water,  inviting  the  in- 
trusion of  domestic  animals,  and 
followed  by  the  steady  dying  out  of 
the  ttees  on  the  margin  of  the  forest 
until  it  wius  quite  destroyed.  This 
undergowth,  if  undisturbed,  holds 
all  fallen  leaves  in  place,  prevents 
the  flow  of  rain-water  from  the  sur- 
face, favors  the  growth  of  mosses,  and 
secures  that  humid  condition  which 
is  essential  to  natural  forest  growth. 

*'  Another  8ugge.<»tion  as  to  the 
management  of  seedlings  'that  have 
a  strong  tap  root.*  If  we  go  into  any 
forest  where  there  are  many  young 
seedling  trees,  we  will  find  some  spe- 
cies that  are  essentially  surface  feed- 
ers. They  can  easily  be  pulled  up  by 
the  hand  without  injury  to  their 
roots,  and  others,  of  no  larger  size,  so 
firmly  anchored  that  the  strength  of 
a  horse  would  hardly  suflfice  to  pull 
them  up.  Tliese  are  deep  feeders, 
pushing  their  strong  roots  deeply  into 
the  subsoil.  Now,  is  it  wise  to  try  to 
make  them  surface  feeders?  While 
the  demand  on  the  nur.-^ery  men  is  for 
large  trees, irrespective  of  their  habits, 
they  are  compelled  to  transplant  these 
deep  feeders,  cut  off  the  tap  root, 
and  force  the  growth  of  laterals.  The 
result   is  a   less  vigorous  growth,   a 
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shorter  life,  and  thus  earlier  fruiting, 
noted  in  the  article  referred  to,  which 
is  an  indication  of  impaired  vitality. 
Is  it  not  a  better  practice  to  grow 
such  trees  only  one  year  in  the  nurs- 
ery and  then  transfer  them  with  the 
tap  root  unimpaired  to  the  place  they 
are  to  permanently  occupy  ?" 

[The  term  ''Lignum  Vitae"  as  used 
on  page  244,  should  have  been  not- 
iced in  its  place  for  explanation,  and 
it  may  perhaps  be  noted  here  as  well 
as  any-where.  It  is  well  known  that 
it  properly  applies  to  a  tropical  spe- 
cies, the  Guaicum  officinale.  Before 
the  article  was  printed  we  addressed 
a  letter  of  inquiry  to  the  writer,  and 
his  reply  showed  us  that  the  name 
is  locally  applied  in  his  region 
to  a  species  elsewhere,  generally 
called  the  "Iron-wood,"  {Ostn/a 
Virginica.)  He  had,  of  course, 
the  same  right  to  use  it  as  a  pop- 
ular name  that  the  lumbermen  of 
Maine  and  the  Maritime  Provinces 
have  when  they  apply  the  term 
"Juniper"  to  the  "American  Larch," 
(Larix  Americana).  All  English  au- 
thors apply  the  term  "  Sycamore"  to 
the  Acer  pseudo-platanua,  while  Amer- 
icans as  uniformly  apply  it  to  the 
Platanus  occidentalis.  In  fact  there  is 
no  source  of  error  in  Forestry  more 
common  than  the  use  of  common 
names,  and  we  have  had  for  several 
years  under  preparation,  a  card  list 
of  these  as  we  came  across  them,  and 
could  fix  their  certain  meaning  by 
their  proper  botanical  names. 

We  would  be  much  obiged  to  our 
readers  for  notices  of  any  such  as  may 
appear  exceptional  or  local  in  their 
use,  and  may  some  day  be  able  to 
give  them  to  the  public  in  connected 
form. — Editor.] 

The  Tree-Culixtre  Act  in  Nebraska. — 
We  copy  from  the  ''Pioneer  Press"  of 
St.  Paul,  Minn.,  the  following  extract 


of  a  letter  from  Mr.  James  T.  Allan, 

of  Omaha,  upon  this  subject : 

"On  the  prairies  of  the  West  is 
where  exists  the  great  necessity  offor- 
ests,  and  where  the  benefits  of  the  tim- 
ber-culture act  is  felt.  Nothing  is  more 
important  to  increase  the  quantity  of 
crops,  to  prevent  the  evaporation  of 
moisture,  ameliorate  the  climate, 
and  afford  protection  for  man  and 
beast,  both  in  winter  and  summer. 
There  will  no  doubt  be  an  eiiort 
made  in  Congress  to  repeal  the  tim- 
ber-culture act.  Mr.  C.  S.  Sargent 
in  the  North  American  Jieview,  says: 
'  It  has  failed  entirely  in  accom- 
plishing what  was  honestly  expected; 
it  has  given  rise  to  gigantic  frauds, 
and  encourages  the  planting  of  trees 
where  trees  can  not  grow  unless  arti- 
ficially irrigated,  etc'  In  regard  to 
the  working  of  the  act  in  Western  Ne- 
braska, as  lar  west  as  the  100th  me- 
ridian and  beyond,  the  writer  has 
given  personal  observation,  and  the 
practical  results  of  planting  trees  on 
timber  claims  differ  widely  from  the 
foregoing  statement.  In  Buffalo  (200 
miles  west  of  the  Missouri  river)  and 
adjacent  counties  there  are  at  least 
5li0  quarter  sections  where  groves  of 
from  five  to  thirty  acres  have  been 
planted  on  time  entries,  and  are  grow- 
ing well.  On  many  of  these  are  thou- 
sands of  trees  thirty  to  forty  feet  in 
height  and  from  eight  to  ten  inches 
in  diameter,  grown  from  sprouts  and 
seeds  since  the  net  became  a  law  in 
1873.  Hundreds  of  instances  might 
be  given  similar  to  the  following: 
One  man  in  Dawson  county,  near  the 
100th  meridian,  where  wiseacres  a 
few  years  ago  fixed  the  western  limit 
of  rainfall,  has  thirty  acres  of  Cotton- 
w^ood  on  his  claim,  where  the  law 
only  requires  ten.  These  trees  are 
thirty  feet  high,  planted  in  rows 
north  and  south  half  a  mile  long. 
Within  a  mile  is  a  solid  tract  of 
twenty  acres  of  Box  Elders,  twelve 
feet  high,  grown  from  the  seed  sown 
where  they  stand,  and  in  half  aday*8 
ride  ten  claims  were  passed,  all  the 
young  trees  showing  a  good  growth. 
Still  further  west,  and  beyond  that 
imaginary  rain-line,  numbers  of  tim- 
ber claims  were  found,  and  the  trees 
were  as  flourishing  as  those  250  miles 


Miscellany. 


883 


eastward.  Col.  J.  R.  Roe,  of  Kear- 
ney, commenced  in  1875,  and  has  now 
45,000  trees  of  Cottonwood,  Maple, 
Ash,  Walnut  and  Box  Elder,  of  all 
sizes  up  to  forty  feet  high  and  thirty 
inches  in  circumference^  enough  to 
keep  two  or  three  families  in  fuel, 
and  the  trees  are  worth  three  times 
the  cost  and  labor  of  planting.  The 
man  who  says  trees  will  not  grow  on 
the  prairies,  and  grow  just  as  well  as 
corn  or  potatoes,  is  willfully  ignorant 
of  the  facts.  What  has  been  said 
about  the  western  portion  of  Nebras- 
ka is  true  as  to  the  whole  State,  as 
well  as  those  sections  of  Kansas  and 
Dakota  which  have  been  settled 
since  the  act  became  a  law,  and  it 
was  one  of  the  greatest  benefits  ever 
conferred  upon  the  prairie  country. 
There  is  no  more  land  stealing  under 
this  than  there  is  under  the  home- 
stead act,  and  as  far  as  it  applies  to 
citizens,  it  is  much  more  general  in 
its  benefits.  The  latter  requires  the 
claimant  to  live  on  the  land  for  a 
term  of  years  before  he  can  obtain  a 
title. 

"The  timber  claim  is  open  to  the  doc- 
tor, the  lawyer,  and,  in  fact,  all  classes 
of  citizens,  the  only  requirements  be- 
ing that  ten  acres  of  the  land  should 
be  plowed,  cropped,  and  planted  with 
trees;  that  they  shall  be  cultivated 
and  protected,  and  if  this  is  not  done 
DO  one  can  get  a  title.  Many  are 
plowing  a  strip  around  a  quarter  sec- 
tion and  planting,  which  is  a  great 
advantage  to  the  adjacent  lands,  pre- 
venting the  force  of  the  wind  and 
driving  snow.  Others  who  have 
claims  in  connection  with  homesteads 
are  putting  the  whole  into  timber  and 
seeding  with  tame  grasses,  combining 
protection  and  winter  pasturage. 
Some,  may  say  the  doctor  or  the  mer- 
chant has  no  right  to  the  benefit  of 
this  act,  but  it  might  be  difficult  for 
them  to  tell  why  the  mechanic,  the 
hired  man  or  the  hired  girl  should 
not  have  a  square  piece  of  the  public 
domain  which  is  offered,  if  they  com- 
ply with  the  terms  and  plant  trees. 
In  ninety-nine  cases  out  of  a  hundred 
where  a  new  settler  in  a  town,  no 
matter  what  his  occupation,  takes  a 
timber  claim  he  becomes  interested 
in  getting   what  he  has  looked  for- 


ward to — the  possession  of  real  estate 
and  a  future  home.  This  makes  him 
a  permanent  settler,  and  any  one  who 
knows  any  thing  about  the  settlement 
of  new  western  towns  knows  there  is 
a  great  difference  between  a  fixed 
settler  and  one  who  is  liable  to  drift 
about  according  to  fancy  or  circum- 
stances. 

"  Upon  inquiry  I  find  that  a  large 
number  of  timber  claims  .are  taken 
by  townspeople,  who  pay  the  farmer 
settlers  near  by  for  the  breaking, 
plowing  and  cultivation,  planting 
and  protection  aiiainst  fires;  by  this 
both  parties  become  interested  and 
benefited  by  the  transaction.  In  the 
Niobrara,  and  districts  in  the  north- 
western part  of  the  State,  400,000 
acres  are  entered,  and  200,000  in  the 
adjoining  Neli^sh  district,  under  the 
lumber  act.  Ex-Go  v.  Furnas,  in  a 
recent  address  before  the  National 
Agricultural  Convention,  estimates 
the  total  number  of  trees  planted  in 
this  State  from  1854  to  1882,  inclusive, 
at  403,000,000.  The  whole  West  is 
interested  in  the  continuation  of  the 
timber-culture  act.  It  should  not  be 
repealed,  but  perhaps  amended  so 
that  a  tract  once  filed  on,  though  the 
entry  might  be  canceled  for  non-ful- 
fillment of  the  law,  still  it  should  al- 
ways remain  for  the  purposes  of  tim- 
ber culture,  and  not  be  open  for  home- 
stead entry  or  pre-emption.  " 

Petition  of  the  Ohio  Forestry  Associ- 
ation to  Congress. — The  State  Forestry 
Association  of  Ohio,  through  Sena- 
tor Pendleton,  have  petitioned  Con- 
gress for  the  free  admission  of  lumber 
into  the  United  States.  The  argu- 
ment used  in  favor  of  this  is  that  "our 
forests  are  being  too  rapidly  destroy- 
ed, that  the  duty  imposed  upon  lum- 
ber comes  off  the  class  that  needs 
relief,  the  common  people,  the  con- 
sumers, and  is  to  the  injury  of  the 
people  at  large,  and  induces  the  lum- 
bermen to  make  further  inroads  upon 
American  forests.  The  object  is,  by 
impeding  foreign  competition,  to  en- 
able lumbermen  to  cut  and  saw  at 
a  tempting  profit,  to  protect  and  en- 
courage the  manufactures  of  house 
furniture  and  cabinet  ware,  but  to  en- 
courage the  more  rapid  destruction 
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of  the  forests  within  our  own  boun- 1 
daries.  In  other  words,  we  pay  to 
the  lumberman  a  premium  for  the 
devastation  of  our  country.  It  is 
wiser  to  pay  a  bounty  to  every  im- 
porter of  sawed  boards  and  hewed 
timber  rather  than  impose  a  duty  up- 
on these  articles,  as  has  been  recom- 
mended. The  entire  supply  of  White 
Pine  in  the  United  Slates  will  only 
meet  the  present  demands  for  eisrht 
years.  The  efforts  of  the  Forestry 
Association  have  been  recognized  by 
the  President  of  the  United  States, 
and  its  work  encouraged  in  his  mes- 
sage. A  tariff  upon  Canadian  lumber 
imposes  a  grievous  burden  upon  the 
people,  with  no  corresponding  benefit, 
but  with  a  prospective  loss,  which 
must  very  soon  make  us  dependent 
upon  the  foreign  supply,  and  place 
us  at  the  mercy  of  any  export  duty 
which  a  foreign  government  may 
choose  to  assess.  The  ertbrts  of  all 
Forestry  as^^ociations  can  be  of  little 
avail  if  the  tarift  upon  foreign  lumber 
be  continued." 

A  French  Idea  nf  the  Future  of 
America. — The  amusing  absurdity 
of  the  following  extract  from  an 
item  given  in  the  Revue  des  Eiiux 
€t  Foreis,  of  November  last. — which 
is  of  course  intended  as  a  sa- 
tire, but  is  said  with  all  the  grav. 
ity  of  sober  earnest, — will  be  enjoyed 
by  those  best  acquainted  with  the 
situation.  After  noticing  the  manu- 
facture of  boards  from  straw,  which 
has  been  mentioned  in  many  of  our 
new8pai)ers  as  a  novelty  worth  speak- 
of,  it  says: 

In  the  United  Slates,  straw  is  never 
used,  as  with  us,  for  litter  or  manure. 
The  Yankee  farmer  never  fertilizes 
his  lands.  VV^hen  they  are  exhausted, 
he  abandons  them  and  goes  in  quest 
of  others  in  Kansas  and  the  F'ar 
West.  The  straw  after  threshing 
being  looked  upon  as  an  incum- 
brance, is  burned,  and  the  ashes  are 
scattered  over  the  fields. 

This  practice  explains  how  it  hap- 
pens that  they  have  come  to  make, 
from    a    worthless    product,    sheets 


which  would  sell  here  for  a  higher 
price  than  real  wood,  although  it  is 
neither  as  light  nor  as  elastic.  We 
use  our  straw  for  a  better  purpose,  to 
keep  up  the  fertility  of  our  land,  and 
we  cultivate  forests,  to  obtain  the 
wowi  that  we  need.  The  future  will 
prove  which  is  right:  the  Old  World, 
which  gives  back  to  the  soil  that 
which  it  has  reclaimed  from  it,  or  the 
New,  which  cultivates  it  till  spent. 
\  time  may  come  when  the  New 
World  will  yield  neither  wood  nor 
straw,  and  then,  Messrs.  American 
Farmers,  you  will  nc»  doubt  come  to 
get  them  from  old  Europe.  But  ai 
that  time  is  still  distant,  they  will 
continue  their  work  of  destruction, 
to  the  national  cry  of  Go  Ahead! 
Courage,  Brother  Jonathan ! 

Fruit  Grower^  Association  of  Ontario. 
— The  programme  for  the  session 
held  Jan.  :}1-Feb.  1,  lSS3,at  Toronto, 
shows  that  Forestry  holds  a  place  in 
their  proceedings.  One  of  the  ques- 
tions for  discussion  was  : — "The  best 
method  of  awakening  a  general  in- 
terest in  practical  Forestry."  Another 
was, — **  The  best  varities  of  Forest 
Trees  to  plant  for  ornament  and  for 
profit;  "  and  another,  '*  How  can  we 
induce  farmers  to  plant  trees  along 
the  roadside." 

This  society  includes  several  active 
members  of  the  American  Forestry 
(/ongress.  and  they  very  justly  appre- 
ciate the  close  relation  that  exists 
between  Fruit-growing  and  Forest- 
tree  culture. 

Cata^pas  and  Cottonwood  in  Kansas. — 
My  experience  in  planting  here  has 
led  to  the  conclusion  that  two-vear 
old  trees — Catalpas  or  Cottonwoods. 
with  properly  trimmed  tops  and 
roots,  and  planted  as  deep  as  each  tree 
will  permit,  (the  deeper  the  belter) 
— are  less  liable  to  be  affected  by  the 
drouth  the  first  and  second  seasons, 
till  they  are  well  established,  and  are 
best  able  to  stand  their  own  part  with 
weeds  and  dry  spells.  Clean  cultiva- 
tion is  of  the  utmost  importance. 
Thus  far,  I  prefer  the  Catalpa  to  the 
Cottonwood  or  any  thing  else  that  has 
been  tried. — J.  B.  Weaver^  Vosburgb, 
Stafford  Co.,  KanBas. 
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TO  THE  PATROITS  OF  THE  AMERICAN  JOURNAL 

OF  FORESTRY. 

This  Journal  was  commenced  under  the  belief,  that  there  was  a  de- 
mand for  information,  and  for  the  interchange  of  views  upon  the  subject 
which  it  is  its  province  to  discuss, — and  that  the  interest  manifested  in 
this  subject  at  the  Meetings  of  the  Forestry  Congress  at  Cincinnati  and  at 
Montreal,  in  April  and  in  ^ugust  of  last  year,  was  sufficiently  wide- 
spread and  real  to  warrant  its  publication. 

The  previous  subscription  list  obtained,  and  the  words  of  encouragement 
coupled  with  promises  of  aid  heard  from  many  persons  prominently 
interested  in  Forestry  were  thought  sufficient  to  justify  a  beginning. 
An  edition  of  several  thousand  of  the  first  number  was  printed,  and 
copies  with  circulars  inviting  subscription  were  sent  to  every  person  known 
to  the  editor  or  the  publishers  as  interested  in  the  subject  of  Forest  con- 
servation and  tree-planting,  or  in  the  scientific,  economic  or  practical 
questions  which  this  involves.  The  publication  was  liberally  and  fa- 
vorably noticed  by  the  press,  bringing  it  to  the  knowledge  of  many  who 
were  not  thus  reached,  and  who  would  be  presumed  to  take  an  interest 
in  the  subject. 

The  result  has  been  a  subscription  list  considerably  less  than  is  needed 
for  paying  the  actual  cost  of  publication.  This  presents  the  practical 
question,  which  must  be  settled  before  the  beginning  of  another  year  in 
October  next: — Shall  the  American  Journal  op  Forestry  be  continued f 

In  the  few  instances  in  which  this  subject  has  been  recently  mentioned 
in  private  correspondence,  a  strong  feeling  in  favor  of  continuance  has 
been  shown,  in  words  like  these:  *'  I  will  send  you  ten  new  subscribers," 
— or — "Call  attention  to  the  subject  in  the  Journal, and  ask  its  friends  to 
sustain  it,  by  increasing  the  subscription  list."  Acting  upon  the  latter 
suggestion,  we  present  the  question  to  our  friends  and  patrons.  If,  before 
the  end  of  the  present  volume,  a  bona  fide  subscription  list  is  obtained, 
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sufficient  to  justify  continuance  by  paying  cost,  it  will  go  on.  If  not,  it 
must  stop  at  the  end  of  the  first  year.  The  deficit  is  made  greater  than 
it  should  be  by  the  non-payment  of  many  subscriptions.  It  is  hoped  that 
those  who  have  not  paid,  \yill  now  promptly  remit  the  amount  to  the 
publishers.     The  back  numbers  can  all  be  furnished  to  new  subscribers. 


NOTES  ON  SOME  LITTLE  KNOWN  FLORIDA  TREES. 

By  W.  W.  calkins,  of  Chicago,  III. 

DURING  seven  winters  spent  in  Florida,  the  arborescent 
vegetation  of  that  State  has  engaged  my  particular  at- 
tention, in  connection  with  explorations  among  the  humbler 
forms  of  plant-life.  The  result  of  my  labors  has  been  a  large 
accumulation  of  species,  fortunately  supplemented  by  the  ad- 
dition of  the  six  valuable  "  Fascicles  "  and  the  rare  collection 
of  Florida  "  woods,"  numbering  one  hundred  and  eighty-six 
species,  made  by  my  friend,  A.  H.  Curtiss,  Esq.,  who  is  too 
well  known  as  a  botanist  to  need  an  introduction  here.  With 
this  material  before  me,  in  connection  with  my  own  personal 
observations  on  the  ground,  I  may  ckiim  to  know  something 
about  the  subject  under  consideration.  Tlie  fact  that,  of  some 
four  hundred  and  twenty  species  of  trees  in  the  United  States 
growing  to  tree  size,  over  two  hundred  species  are  found  on 
Florida  soil,  leads  us  to  conclude  that  in  so  large  a  number 
there  must  be  many  rare  and  useful  forms.  The  Pine,  Gum, 
Live  Oak,  etc.,  are  well  known.  I  may  speak  of  these  and 
other  common  8{)ecies  hereafter.  In  the  course  of  my  explora- 
tions on  the  Keys,  in  the  "  Everglades,"  along  Indian  River, 
and  among  the  Pines  of  the  interior,  I  have  remarked,  time 
and  again,  the  abundance  of  trees  of  certain  species  peculiar  to 
the  sections  named,  which,  could  their  products  *be  marketed 
at  the  North,  would  be  of  great  value  in  some  branches  of 
manufacture;  as,  for  instance,  in  fine  cabinet  work,  in  mak- 
ing paper  pulp,  etc. 

Tlie  usefulness  of  the  Cabbage-Palm  {Sabal  Palnietto)^  has 
been  fully  demonstrated  already.  This  species  is  well  known 
to  every  tourist  on  the  St.  Johns.  The  supply  can  not  be  ex- 
hausted for  many  years.  The  leaves  of  the  Scrub  Palmetto 
{Sabal  serrulata)  are  also  largely  utilized.  This  can  hardly 
rank  as  a  tree,  the  trunk  lying  prone  on  the  ground  or  below 
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the  surface.     The  botanists  call  it  astern.,  but  I  claim  it  has  a 
true  trunks  though  its  habits  are  degenerate. 

Tlie  Koyal  Palm  {Oreodoxa  regia),  is  only  found  in  far  South- 
ern Florida,  and  not  abundantly.  Curtiss  saw  trees,  with 
trunks  straight  as  an  arrow,  one  hundred  and  twenty-five  feet 
in  height.  The  outer  wood  is  highly  prized  for  making  orna- 
mental articles.  The  Brickly  Thatch  and  Silver  Thatch 
{Thrinax  parvijlora  and  T,  argented),  are  also  valuable  for  their 
rarity.  The  former  grows  thirty  feet  high,  or  more,  while  the 
trunk  will  be  uniformly  from  two  and  a  half  to  not  more  than 
four  inches  in  diameter.  The  CocoanutPalni  (Cocos  nucifera)^ 
now  naturalized  and  profitably  cultivated  on  the  Keys  and 
mainland,  is  well  known.  The  Thrinax  and  Koval  Palm  are 
peculiar  in  Florida  to  the  almost  inaccessible  fastnesses  of  the 
Everglades.  The  Red  Mangrove  (Rhizophora  mangle),  has  a 
hard,  compact,  and  reddish  wood,  which  takes  a  high  polish. 
It  grows,  in  some  localities,  to  a  large  size.  The  supply  is  in- 
exhaustible among  the  Keys  and  along  sea-washed  shores 
and  inlets.  The  Black  Mangrove  {Avicennia  nitida),  is  also  a 
fine-firrained  wood  of  value.  I  have  seen  it  on  Indian  River 
forty  to  fifty  feet  high,  and  with  a  trunk  a  foot  or  more  in 
diameter.  The  White  and  Black  Buttonwood  (Conocarpiis 
erecta)  and  (Lagunculaina  racew.osa),  are  valuable  at  present  for 
fuel  and  constitute  the  main  supply  of  residents  on  the  Keys. 
The  hearts  would  make  fine  ornamental  work.  The  Sea 
Grape  {Coccoloba  uoifera),  is  a  low-growing  tree  of  considera- 
ble size,  bearing  berries  of  an  agreeable  taste.  The  wood  is 
hard,  dense,  finishes  higiily,  and  makes  fine  work.  It  frequents 
the  inlets,  and  is  very  abundant  on  Indian  River,  where  I  ob- 
tained specimens.  The  Cinnamon  Tree  {Canella  alba)^  is 
chiefly  valuable  in  medicine.  My  specimen,  from  Curtiss, 
shows  a  diameter  of  seven  inches.  The  Quassia,  or  Bitter- 
wood  (Simaruba  glauca  and  S,  aniara),  are  elegant  trees.  The 
first  that  I  saw  was  on  Indian  River,  and  forty  feet  high,  with 
a  trunk  ten  inches  in  diaraetpr.  The  foliage  is  fine  and  the 
wood  close  grained.  Its  medicinal  properties,  which  are  sim- 
ilar to  quinine,  are  well  known.  In  the  same  locality  as  the 
preceding,  and  elsewhere,  grows  the  West  Indian  Birch  {Bur- 
sera  gummifera).  This  tree  grows  to  a  large  size.  The  fruit 
is  agreeable  and  the  gum  valuable.     Among  the  Ironwoods 
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are  many  fine  species.  The  Nakedwood  (JEagenia  dichotoma)^ 
the  White  Stopper  {E.  montlcola),  the  Red  Stopper  (F.procera), 
and  others,  are  all  cai)able  of  usefulness.  The  Satinwood 
{Cluysophylltun  oliviforme),  has  not  only  a  beautiful  golden  foli- 
age, resembling  satiriy  but  the  wood  is  fine  grained  and  fin- 
ishes well.  The  tree  is,  in  Florida,  of  small  size,  but  somewhat 
abundant.  The  Torchwood  {Amyris  sylvatica)^  though  small, 
deserves  notice.  The  wood  is  close  gfained,  and  polishes 
highly.  It  will  burn  like  tinder.  The  natives  call  this 
Frankin<;ense  xoood^  on  account  of  its  pleasing  fragrance. 
The  Lignum  Vitre  {Guaiacum  sanctum)^  grows  in  Florida, 
though  s{»aringly.  The  Ironwood,  or  Ilornwood  {Coi^da- 
lia  Jerrea)^  for  compactness,  hardness,  and  weight,  eclipses 
all  the  species  that  I  have  seen.  I  have  specimens 
which,  fresh  from  the  saw,  look  as  thongh  carefully  pol- 
ished. This  is  a  valuable  wood.  The  Mahogany  (Swietenia 
mahogani)  is  another  rare  tree  of  Florida.  There  are  several 
species  called  *'  Crabwoods  "  by  the  residents.  The  one  known 
as  Schaefferia  frutesrens  is  most  valued  on  account  of  its  high 
finishing  qualities.  The  Mauchmeel  (Hippomayie  mancinelUi) 
grows  on  Bahiahonda  and  other  Keys.  I  do  not  regard  it  as 
of  commercial  value,  and  have  undoubted  evidence  of  its 
poisonous  properties,  in  even  attempting  to  work  up  the  well 
seasoned  trunk.  The  Joewood  ( Jt/c^amd'a  armillaris)  is  curi- 
ously veined.  The  Bustic,  or  Red  Stopper  {Dipholis  salici- 
folia),  the  Mastic  (Sideroxylom  Mastichodendron)^  the  Lance- 
wood  (Nedandra  Willdenoviana)^  the  Wild  Tamarind  (Lysi- 
loma  latisUiqua),  and  the  Tallowberrj''  (Byrsonema  lucida)^  all 
have  commending  qualities.  The  foregoing  comprises  only  a 
Dart  of  the  rarer  trees  of  Florida. 

It  will  be  seen  that  all  arc  tropical,  or  sub-tropical,  species. 
Most,  if  not  all,  are  common  to  the  West  Indies.  The  conti- 
guity of  the  peninsula  to  those  islands,  its  latitude,  climate, 
and  soil,  will  answer  for  their  flourishing  growth.  The  ques- 
tion as  to  the  presence  of  so  many  species  can  be  accounted 
for  without  supposing  former  geological  conditions  connect- 
ing the  two  countries.  Day  after  day,  and  week  after  week, 
I  have  wandered  aloni^  tiie  shores  of  the  kevsand  mfiinland, 
and  almost  every  wave  would  throw  at  my  feet  fruits  and  nut- 
lets of  species  I  recognized  at  once  as  West  Indian,   I  need  only 
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mention  the  well  known  Sea  Bean  {Dolichos  pruriens),  the 
Gray  Nickar  (Caesaplbm  Bonduc),  the  Cocoa  ^Niit,  and  the 
Tamarind,  as  examples.  The  inter-oceanic  currents,  the  tidal 
waves  and  winds,  and  birds  of  passage,  are  the  effective  agen- 
cies of  transportation.  We  may  be  tliankful  that  we  have  so 
many  rare  species  in  our  own  country.  In  due  time  they  will 
be  appreciated,  and  like  one  of  them — the  Royal  Palm — jeal- 
ously guarded,  and  like  that  tree  protected  by  legislation. 
The  knowledge  and  untiring  industry  of  Mr.  Curtiss  has  more 
than  doubled  the  number  of  West  Indian  trees  before  known 
to  exist  in  Florida,  while  it  is  probable  that  some  more  may 
yet  be  added.  I  will  add  here  Simaruba  amara  (Quassia),  be- 
fore mentioned.     The  other  species  is  well  known. 


ULMUS  CRASSIFOLIA— (iV?^«.— Cedar-Elm.) 

By  Prop.  S.  B.  BUCKLEY,  Ph.  D.,  of  Austin-,  Texas. 

TIIIS  is  the  most  widely  diffused  and  abundant  elm  iu 
Texas,  extendin*^  from  the  Red  River,  at  the  north, 
southward  nearly  to  the  Gulf  of  Mexico,  and  from  Ea.stera 
Texas  westward  nearly  to  the  Rio  Grande.  It  also  occurs  in 
Louisiana,  west  of  the  Mississippi,  and  in  Arkansas  and  the 
Indian  Territory.  It  was  first  discovered  by  Nuttall,  on  the 
plains  of  the  Red  River,  about  1,100  miles  above  its  junction 
with  the  Mississippi  River.  lie  describes  it  in  his  supplement 
to  "  Michaux  Sylva,"  as  "  a  majestic  tree  of  the  dimensions  of 
an  ordinary  oak."  It  is  most  abundant,  and  attains  its  largest 
size  in  valleys  and  near  streams.  Its  leaves  are  mostly  from 
one  to  one  and  a  half  inches  long,  by  from  one-half  to  one 
inch  wide.  On  young,  growing  branches  the  leaves  are  some- 
times three  inches  long  and  one  and  a  half  wide,  doubly  den- 
ticulate or  subcrenulate,  pubescent  on  veins  beneath,  larger 
veins  prominent  and  running  in  nearly  parallel  lines  to  the 
edge,  petioles  short,  seldom  more  than  two  lines  long. 
Leaves  and  smaller  branches  thickly  placed,  forming  a 
dense  shade,  more  dense  than  any  other  American  elm. 
In  Texas  it  attains  a  diameter  of  three  feet  or  more  at 
three  feet  from  the  ground,  and  a  height  of  from  sev- 
enty  to   eighty  feet.      Its   bark  is  a  light  grey,  sometimes 
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deeply  farrowed,  but  generally  slightly  so,  and  sparingly 
scaly.  Wood,  light  chestnut  brown  and  close  grained, 
hence  its  common  name.  Used  for  rails,  the  frame-work 
of  houses,  and  its  larger  limbs  for  the  frame-work  of  the 
Texas  or  Mexican  saddle.  It  makes  an  excellent  fuel.  Ac- 
cording to  Mr.  S.  P.  Sharpless,  special  agent  in  charge  of  the 
chemical  and  physical  work  of  the  Department  of  Forestry  of 
the  U.  S.  Census  Bureau,  it  has  an  average  specific  gravity  of 
0.7245,  an  average  per  cent  of  ash  1.20,  weight  of  a  cubit  foot 
in  pounds  45.15,  and  an  approximate  fuel  value  of  715.09,  as 
published  in  **  Forestry  Bulletin  "  No.  22,  of  Prof.  Sargent. 

It  is  well  worthy  cultivation,  decidedly  more  so  than  many 
trees  planted  for  ornamental  purposes  in  the  Southeastern  At- 
lantic States.  I  think  it  by  far  the  most  beautiful  of  elms. 
Its  northern  localities  show  that  it  will  endure  a  cold  of  10*^  or 
more  below  zero.  It  would  probably  thrive  in  most  of  the 
region  southward  of  the  Ohio  River  and  east  of  the  Missis- 
sippi, where  it  has  not  been  found  native. 

Unlike  other  elms,  it  has  flowers  and  seeds  in  August  and 
September.  Its  seeds  are  abundant,  from  which  it  is  easily 
propagated.  It  is  one  of  the  first  to  put  forth  its  leaves  in 
spring  and  one  of  the  last  to  shed  them  in  winter,  hence,  in 
this  climate,  it  is  almost  continually  beautiful. 
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By  the  late  LEONARD  BACON  HODGES,  of  St.  Paul,  Minnesota. 

(Continued  from  page  376.) 

WITH  such  a  neighbor  adjoining  and  flanking  us  in  the 
rear,  I  have  often  thought,  while  traversing  the  great 
prairies  of  Dakota,  that,  for  all  practical  purposes,  she  was  a 
part  of,  or,  at  the  furthest,  simply  a  suburb  of  Minnesota;  and 
it  is  extremely  difficult  for  a  Minnesotian  to  talk  Forestry  with- 
out taking  cognizance  of  Dakota  as  a  prominent  factor  in  the 
solution  of  our  own  Forestry  questions.  Not  only  Dakota,  but 
her  adjacent  neighbor,  Manitoba  (the  Prairie  Province),  with 
the  vast  outlying  prairie  region  stretching  west  and  northwest 
to  the  foot  of  the  Rockies — all  that  open  region  through  which 
the  fierce  blasts  of  the  polar  regions  find  unobstructed  passage, 
culminating   in    Minnesota  "blizzards;"    and,  in   the   other 
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direction,  the  vast  prairie,  arid  region  of  the  southwest, 
whence  come  the  simoon-like  winds,  so  w-ithering  and  antago- 
nistic to  growing  crops,  forest  culture,  and  human  comfort — 
all  these  are  factors  not  to  be  ignored.  They  force  them- 
selves upon  you,  as  horticulturists,  as  your  most  bitter, 
determined,  uncompromising  foes;  blasting  your  hopes,  de- 
stroying at  one  sweep  the  results  of  years  of  patient  toil,  con- 
founding your  calculations,  and,  every  now  and  then,  setting 
you  up  on  your  beam  ends  in  the  most  unexpected  manner. 
The  prairie  farmers  suffer  from  the  same  causes  to  an  equal,  if 
not  greater  extent  than  yourselves,  and  their  misfortunes  en- 
tail corresponding  disasters  upon  our  commercial  and  manu- 
facturing interests.  Now  that  we  have  finally  settled  our  old 
railroad  bonded  indebtedness,  and  on  a  basis  satisfactory  to 
our  creditors,  the  enemies  of  Minnesota  have  nothing  left  them 
to  harp  on  but  our  climate,  and  even  that  we  can  so  modify 
by  tree-planting  as  not  only  to  "  temper  the  wind  to  the  shorn 
lamb,"  but  disarm  our  enemies  of  their  last  remaining  weapon. 
These  elemental  forces  are  undoubtedly  all  right,  and  play  an 
important  part  in  the  economy  of  nature.  We  have  only  to 
guard  against  them  when  on  the  rampage,  and,  in  doing  this. 
Forestry  is  the  prime  factor,  the  central  figure,  in  the  whole 
business.  I  have  neither  time  nor  patience  to  even  attempt  to 
answer  the  puerile  arguments  and  unfounded  assertions  that 
trees  w^on't  grow  on  our  Western  prairies.  Life  is  too  short 
to  fool  any  portion  of  it  away  in  that  direction.  Facts,  not 
theories,  claim  our  attention.  The  fact  that,  within  the  last 
ten  years,  hundreds  of  groves,  containing  millions  of  health}', 
vigorous  young  forest  trees,  are  now  growing  far  out  in  the 
treeless  region,  where  science  had  pre-ordained  and  doomed 
the  work  an  impossibility,  must  be  acknowledged.  The  fact 
that  young  groves  of  forest-trees  are  now  being  successfully 
ffrown  on  the  line  of  the  Northern  Pacific  railroad,  awav  out 
and  beyond  the  100th  meridian,  has  also  got  to  be  admitted, 
science  and  its  votaries  to  the  contrary  notwithstanding. 

Where  weeds  and  grass  will  grow,  there  forest  trees  can 
grow;  and  where  they  grow,  the  more  agriculture  will  suc- 
ceed; and  the  better  you  know  how  to  do  your  work,  the  larger 
the  measure  of  your  success.  I  am  assured  that  I  am  expected 
to  give  a  good  deal  of  this  sort  of  knowing  how  to  do  it  in  as 
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few  words  as  possible.  Having  written  and  spoken  so  much 
on  this  matter,  and  time  and  again  reiterated  the  same  in- 
structions, it  seems  to  me  unnecessary  to  again  repeat  what 
has  been  so  often  said  by  myself,  and  has  also  frequently  been 
better  said  bj'  others.  Like  Thrice-Told  Tales,  I  am  sometimes 
weary  with  the  hearing  of  it;  and  when  I  am  asked  by  ap- 
parently intelligent  men  if  trees  will  really  grow  out  on  those 
great  prairies,  I  feel  very  much  as  the  preacher  did,  who,  after 
having  devoted  the  best  part  of  his  life  to  the  faithful  preach- 
ing of  the  gospel,  was  astonished  one  day  by  one  of  his  con- 
gregation asking  him  if  it  really  was  a  fact  that  Christ  was 
dead. 

Preparation  of  the  soil, — This  is  the  first  thing  to  do,  and  is 
of  paramount  importance.  Unless  properly  done,  failure  is 
the  rule — success  the  exception.  Get  your  ground  in  condition 
to  produce  a  rattling  good  corn  crop,  and  you  have  taken  a  \oug 
step  in  the  right  direction.  In  order  to  do  this,  in  commenc- 
ing de  7? o^'O,  break  the  prairie  sod  in  June.  Break  it  about 
three  inches  deep.  Be  vigilant  and  careful  in  this  very  im- 
portant preliminary  work.  See  that  your  breaking  plow  is  a 
good  one.  Adjust  it  so  it  can't  help  but  do  good  work.  Keep 
the  lay  sharp.  Draw  it  out  every  few  "bouts"  by  hammer- 
ing. Use  the  hammer  on  the  lay  freely,  and  only  use  the  tile 
for  putting  on  the  last  touches.  Should  the  ground  be  at  all 
rocky,  put  a  man  with  a  pick  and  spade  to  remove  the  rock 
ahead  of  the  breaking  plow.  Should  you  make  a  "  balk,'' 
back  up  and  take  it  out.  In  finishing  up  the  "land,"  don't 
leave  a  strip  of  unbroken  prairie  from  six  inches  to  two  feet 
wide,  as  many  do,  but  clean  out  your  "  dead  furrow"  so  thor- 
oughly that  no  green  grass  is  visible  in  it.  Having  done  this, 
nature  then  steps  in,  and  the  process  of  the  decomposition  of 
the  tough  prairie  sod  commences.  Usually  by  tho  middle  of 
the  ensuing  August  the  sod  has  so  far  decomposed  that  you 
can  commence  "  back-setting."  This  can  be  done  with  your 
breaking  plow,  unless  the  gauge-wheel  prevents  the  plow  from 
running  deep  enough.  If  so,  change  it  for  the  strongest  stir- 
ring plow  you  can  get.  Commence  "  back-setting  "  at  the  dead 
furrow,  throwing  your  furrow  in  and  toward  it,  and  bring  up 
three  or  four  inches  of  fresh  dirt.  Simply  turning  over  the 
sod  is  of  no  account,  and  is  worse  than  useless.     It  is  full  as 
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heavy  work  to  "back-set"  properly  as  to  break,  and  it  costs 
as  much  to  do  it.  You  have  now  laid  a  substantial  founda- 
tion for  success,  and  it  will  be  good  practice  to  let  the  ground 
rest  till  the  following  spring,  that  the  action  of  the  elements 
raay  step  in  and  aid  you  in  the  process  of  disintegration.  Then 
commences  harrowing,  and  harrow  \*  till  you  can't  rest."  By 
this  time,  unless  it  is  a  peculiarly  perverse  piece  of  ground, 
you  have  got  it  pretty  thoroughly  "  bulldozed,"  and  if  you 
are  in  no  urgent  hurry  to  get  your  trees  planted,  plant  the 
ground  to  corn  or  potatoes,  the  thorough  cultivation  of  which 
leaves  the  ground  in  excellent  condition.  If  you  can't  plant  to 
some  hoed  crop,  you  can  sow  it  to  small  grain ;  and  in  doing 
this  you  can  not  be  too  careful  in  procuring  clean  seed,  for  an 
almost  imperceptible  amount  of  "fonl  stuff"  is  sure  to  entail 
a  vast  amount  of  labor  in  its  extermination.  After  the  crop 
is  off,  again  plow  the  ground  as  deep  as  yon  can  afford  to, 
bringing  up  more  new  dirt.  There  is  no  possible  danger  of 
plowing  too  deep  for  forest  trees.  In  this,  the  danger  is  all 
the  other  way — in  shallow  plowing.  If  you  are  not  so  situated 
as  to  cultivate  to  crop,  then  summer-fallow  the  ground,  to  be 
planted  the  coming  fall  or  spring.  • 

When  to  plant  is  now  the  question.  Either  fall  or  spring, 
which  ?  Could  I  predict  with  any  certainty  what  the  weather 
would  be  for  six  months  ahead,  I  could  answer  this  question 
positively.  Without  this  positive  knowledge  the  best  I  can 
do  is  to  present  the  "pros"  and  "cons,"  leaving  you  to 
assume  the  responsibility  to  go  ahead  on  your  own  judgment. 
If  fall  planting  is  preferred,  don't  begin  until  the  frost  has 
killed  the  foliage.  In  our  latitude  about  the  first  week  in 
October  is  early  enough  to  commence,  and  you  can  keep  on 
planting  till  the  ground  freezes  up.  If  spring  planting  is 
preferred,  begin  as  soon  as  the  frost  is  out  deep  enough  and 
the  ground  in  good  working  condition.  One  year  with  an- 
other, the  entire  month  of  May  can  be  devoted  to  planting 
forest  trees  in  Minnesota  or  Dakota.  The  advantages  of  fall 
planting  are  chiefly  in  the  fact  that  the  ground  becomes  firmly 
packed  among  the  roots  of  the  young  tree  to  the  exclusion  of 
the  air,  and  that  it  is  in  better  position  to  appropriate  the 
moisture  resulting  from  the  winter  snows  and  early  spring 
ruins, getting  thereby  such  a"  send  off'"  as  to  enable  the  young 
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tree  to  successfully  go  through  a  dry  spell  that  would  be  very 
damaging,  if  not  fatal  to  spring  planting.  Such  dry  spells  do 
occasionally  prevail  all  over  the  Iforthwest  about  planting 
time,  and  hang  on  most  unmercifully.  On  the  other  hand,  an 
open  winter,  with  frequent  or  occasional  thawing  or  freezing, 
occasionally  proves  fatal  to  fall  planting,  the  action  qf  frost 
heaving  the  fall-planted  seedling  or  cutting  nearly  or  quite 
out  of  the  ground.  Where  well  rooted  young  trees  are  used, 
we  overcome  this  trouble  to  a  great  extent  by  deep  planting. 
While  spring  planting  escapes  this  danger,  it  is  in  bad  shape 
to  withstand  a  protracted  drouth  ;  and  right  there  is  where  fall 
planting  has  the  inside  track.  But  should  your  spring  plant- 
ing be  followed  up  by  occasional  timely  showers,  the  newly- 
planted  trees  grow  right  along  with  great  vigor.  The  tree 
planter  must  take  his  chances.  I  have  for  many  years  planted 
largely  both  spring  and  fall,  and  my  experience  does  not  yet 
justify  me  in  bringing  in  a  virdict  either  way.  In  fact,  I 
consider  it  one  of  the  least  important  of  the  many  conundrums 
of  Foresty. 

llie  handling  of  young  trees  before  planting  is  an  important 
matfer,  and  deserves  a  passing  paragraph.  You  will  not  be 
greatly  astonished  to  learn  for  a  fact  that  a  very  large  per- 
centage of  all  the  forest  trees  planted  on  the  Northwestern 
prairies  are  pratically  dead  before  they  are  planted.  This  is 
especially  true  of  all  the  evergreens  or  conifers,  and  the 
trouble  is  aggravated  in  this,  that  the  inexperienced  planter 
can't  always  tell  a  dead  tree  from  a  live  one,  and  keeps  right 
on  planting  stuff  only  fit  for  a  brush  heap.  It  would  seem 
as  if  any  one  could  tell  a  dead  Cottonwood  seedling  from  a  live 
one  ;  and  as  more  Cottonwoods  are  being  planted  than  any 
other  variety,  I  think  it  best  to  say  that  millions  of  them  are 
gathered  everj'  fall  before  the  terminal  bud  has  formed — 
are  packed  with  all  their  green  foliage  in  full  vigor  in  tight 
boxes  for  shipment,  and  commence  heating  at  once,  and  on 
arrival  at  their  destination  are  "too  dead  to  skin" — they 
are  planted,  and  the  victims  are  naturally  discouraged,  and 
lose  their  interest  in  tree  planting,  because  they  don't  grow. 
Millions  of  young  trees  and  cuttings,  shipped  by  careful,  con- 
scientious men,  who  know  their  business,  are  unaccountably 
delayed  in  transit,  arriving    at   their  destination  in    a  dam- 
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aged  condition.  Kailroad  managers  and  freight  agents  ought 
to  make  a  memorandum  of  this,  as  the  losses  occasioned 
thereby  arc  particularly  aggravating,  and  arouse  the  most 
bitter  feeling  against  the  railroads.  The  damage,  too,  and 
total  loss  of  the  trees  themselves,  are  wholly  insignificant  in 
comparison  to  the  losses  involved  in  their  delay;  for  a  man  can 
plant  damaged  trees  on  his  tree  claim  if  he  can  get  them  in 
time,  but  if  they  are  delayed  too  long  on  the  railroads,  his 
claim,  worth  anywhere  from  $50  to  $1,500,  is  in  jeopardy  for 
the  want  of  $30  or  $40  worth  of  trees  which  he  has  bought 
and  paid  for,  railroad  freight  included,  and  he  must  resort  to 
the  most  degrading  and  contemptible  artifices  to  hold  his 
claim.  As  a  railroad  employe  and  as  an  independent  citizen, 
and  acting  in  both  capacities,  it  is  my  duty  to  call  the  atten- 
tion of  the  proper  authorities  to  the  necessity  of  reform  in 
this  behalf.  Plant  deep,  and  press  the  loose  earth  so  firmly 
about  the  roots  as  to  prevent  any  cavities,  and  any  circulation 
of  air  among  the  roots.  The  process  also  assists  in  retaining 
the  moisture,  and  thus  lessens  the  danger  from  drought.  Un- 
less the  weather  is  unusually  wet,  it  is  good  practice  to  make 
a  puddle  of  mud  and  water  of  the  consistency  of  gem-cake 
batter,  into  which  the  roots  of  the  young  tree  should  be 
thrust.  At  all  times  during  the  planting  season  keep  on  your 
guard  against  the  withering  eftects  of  sun  and  wind  on  the 
roots.  Do  not  permit  the  least  exposure  in  this  direction  that 
can  possibly  be  avoided ;  and,  when  it  comes  to  evergreens, 
bear  in  mind  that,  owing  to  the  resinous  nature  of  the  sap, 
what  an  inexperienced  .man  would  consider  but  a  very  slight 
exposure  is  usually  fatal.  From  my  own  experience  in  fish- 
ing, I  am  satisfied  that  a  brook  trout  will  live  out  of  water 
about  as  long  as  an  evergreen  will  live  with  its  roots  exposed 
to  wind  and  sun. 

What  varieties  to  plant,  A  good  general  rule  is  to  plant 
those  varieties  that  are  indigenous  to  your  locality,  or  as  near 
you  as  you  can  find  them.  In  going  from  the  big  woods  of 
Minnesota  to  the  foot  hills  of  the  Rocky  mountains,  one 
variety  after  another  drops  out,  until  our  choice  is  limited  to 
the  Cottonwood  and  Box  Elder.  These  varieties  keep  up  a 
straggling  procession  clear  across  the  great  interior  treeless 
region — in  fact,  clear  across  the  continent.     I  am  informed  on 
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good  authority  that  the  Hackberry,Recl  Cedar,  Cottonwood  and 
Box  Elder  are  the  only  varieties  of  forest  trees  that  have  held 
their  own,  and  can  occasionaly  be  found  in  nearly  every 
portion  of  the  arid  region,  all  other  varieties  having  played 
out.  So  far  as  Western  Minnesota  and  Northern  Pakota  are 
concerned,  I  very  confidently  recommend  Box  Elder,  Green 
Ash,  White  Willow,  Cottonwood  and  Elm,  as  absolutely  sure 
to  grow  if  properly  handled.  I  might  also,  with  nearly  the 
same  certainty,  recommend  the  Soft  Maple,  but  for  its  unfort- 
unate habit  of  killing  down  if  its  first  winter  out  happens  to 
be  an  open  one  ;  but  for  all  that,  I  find  there  is  a  good  deal  of 
'*  come  out"  to  them.  With  this  list  you  can  plant  your 
ten-acre  grove  on  your  tree-claim  with  more  certainty  of 
satisfactory  results  than  from  tiie  planting  of  any  other  crop  I 
know  of;  and  as  these  varieties  grow  up  and  shade  the 
ground,  you  can  gradually  introduce  more  valuable  and  less 
hardy  varieties,  thinning  out  enough  of  the  original  occupants 
to  make  room  for  their  new  neighbors,  leaving  enough  of  the, 
"  old  settlers ''  as  "  nurse  trees  "  to  protect  the  new  comers.  In 
some  such  manner  as  this,  it  is  not  unreasonable  to  suppose 
that  nearly  all  the  varieties  of  timber  now  found  in  the  Bis: 
Woods  of  Minnesota  will  eventually  be  grown  successfully  all 
over  tlie  great  treeless  and  arid  region  of  the  interior,  and  the 
Great  American  desert,  which  once  figured  so  conspicuously 
on  our  maps,  will  ultimately  become  a  tradition  of  the  past. 

Cultivation.  The  wonderful  results  obtained  from  a  com- 
prehensive and  thorough  cultivation  of  the  human  intellect 
are  not  more  striking  and  strongly  marked  than  are  the  re- 
sults of  good  cultivation  upon  the  earth  and  her  products. 
Hence,  1  recommend  the  most  thorough  cultivation  of  the  soil 
from  which  the  young  forest  is  to  be  evolved,  until  such  time 
as  the  growth  of  the  trees  prevents  further  cultivation. 

The  proper  time  for  cultivation  is  from  the  time  grass  starts 
until  about  the  first  of  August.  By  doing  this  you  enable  the 
trees  to  withstand  drouth.  Six  inches  of  finely  pulverized 
earth  is  the  best  mulch  you  can  get,  and  a  good  mulch  retains 
moisture  and  retards  evaporation.  Iii  this  connection  permit 
me  to  jump  over  the  traces,  in  further  illustration  of  the  ef- 
fects of  cultivation  of  the  soil  of  the  open  prairie  region  be- 
tween the  Big  Woods  and  the  foot  hills  of  Ihq  llocky  moun- 
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tains.  Ill  its  UDcnltivated  state,  its  normal  condition  seems 
one  of  aridity  and  sterility.  The  grass  is  generally  short  and 
scanty,  except  in  the  low  grounds.  The  soil  is  hard,  and  be- 
neath it  is  still  harder  and  very  compact;  the  whole  surface  of 
the  country  shedding  the  rainfall  better  than  an  average  board 
shanty.  In  a  dry  time  the  surface,  under  the  exposure  of 
hot  sun  and  scorching  winds,  becomes  parched  and  cracked 
into  innumerable  fissures,  sometimes  and  in  some  localities  to 
an  extent  that  it  renders  traveling  on  horseback  a  dangerous 
exercise.  I  have  seen  large  tracts  of  our  own  Minnesota 
prairie  in  this  condition,  and  of  no  more  apparent  value  to 
the  casual  observer  than  so  manj'  acres  of  blue  sky.  Not  a 
tree,  bush  or  shrub  within  sight.  Practically  a  desert.  While 
the  frost  is  coming  out  the  soil  becomes  somewhat  ameliora- 
ted, and  occasional  showers  permit  the  process  of  breaking 
the  sod.  This  is  the  first  step  in  arresting  the  aridity.  The 
sod  soon  rots.  Then  set  the  plow  down  as  deep  as  jou  can 
navigate  it,  bringing  up  to  the  surface  as  much  fresh  dirt  as 
possible.  You  have  now  got  it  where  it  feels  the  effect  of  rain- 
fall. It  don't  shed  rain  like  a  duck's  back  an}-  longer.  Con- 
tinue the  preparation  of  the  soil  by  repeated  and  deeper  plow- 
ings.  When  you  get  somewhere  in  the  neighborhood  of  ten 
or  twelve  inches  of  mellow  ground,  stick  in  the  Cottonwood 
and  Box  Elder  seedlings,  also  seeds  of  the  Green  Ash,  and  some 
Willow  cuttings.  Apply  the  cultivator.  Soon  the  process  of 
subsoiling  commences.  Surviving  the  silent  forces  of  nature, 
the  young  seedlings  and  the  seeds  and  cuttings  commence  the 
process  of  subsoiling  by  thrusting  forth  innumerable  roots. 
Silently,  slowly,  surely,  yet  wMth  irresistible  power,  they  pene- 
trate the  soil.  They  are  hunting  for  food  and  drink.  They 
are  commencing  the  struggle  for  existence.  At  this  critical 
period  the  intelligent  tree-planter  steps  in  and  assists  nature 
by  the  cultivation  of  the  surface  soil.  With  this  timely  as- 
sistance the  young  plants  redouble  their  exertions.  The 
moisture  is  pumped  to  their  extremiiies — their  circulation  is 
healthy,  they  grow  both  ways — their  roots  tearing  away  to- 
ward the  bowels  of  the  earth  with  a  vigor  and  energy  that 
put  to  shame  the  best  efforts  of  the  most  ponderous  locomo- 
tive engine.  From  one  season  to  another  the  subsoiling  pro- 
cess goes  on ;  the  roots  grow  larger,  longer,  and  stronger,  get- 
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ting  down  below  the  influence  of  scorching  winds  and  blazing 
sun.  The  bodies  and  branches  shoot  up  toward  the  sun,  after 
heat,  light,  and  air.  The  overshadowing  branches,  the  deep- 
ening soil,  the  falling  leaves,  complete  the  process,  and  the  par- 
ticular ten  acres  of  God's  footstool,  under  the  auspices  of  the 
Congressional  timber  culture  act,  stand  forth  redeemed,  re- 
generated— an  "oasis"  in  the  desert.  The  shadow  of  a 
*' great  rock  in  a  weary  land"  is  nowhere  beside  it.  It  com- 
pels an  invohintary  tribute  of  admiration  from  the  most 
brutish  soul.  The  beasts  of  the  field  and  the  fowls  of  the  air 
seek  shelter  and  find  solid  comfort  within  its  husj)i table  area. 
The  belated,  confused,  weary,  storm-buffeted  traveler  hails  it 
as  a  sure  landmark  from  which  to  take  accurate  bearings,  and 
in  times  of  exceeding  peril  a  certain  refuge  and  sometimes 
salvation  from  death  itself.  In  portions  of  Western  Minne- 
sota there  was  scarcely  a  drop  of  rainfall  last  season  from  be- 
fore harvest  until  the  beginning  of  winter,  and  not  enough  then 
to  amount  to  any  thing.  The  unbroken,  uncultivated  prairie 
seemed  dried  out,  and,  except  in  springy  places,  wholly  desti- 
tute of  moisture.  Even  the  sloughs,  which  in  ordinary  times 
are  reservoirs  of  water,  were  in  some  localities  so  thoroughly 
dried  out  that  the  ground  was  cracked  and  split  in  all  direc- 
tions. Yet  in  the  midst  of  this  seeming  aridity  the  cultivated 
fields  showed  no  signs  of  distress — the  summer-fallowed  soil 
was  moist  to  within  an  inch  of  the  surface,  and  in  the  young 
groves  of  four  to  six  year's  growth  the  soil  was  absolutely 
moist — nearly  wet  from  the  surface  down.  Three  hundred 
miles  further  out  west  and  north  on  the  line  of  the  Northern 
Pacific  Railway  the  conditions  were  the  same.  They  bad 
more  rainfall  out  there  in  October  and  JNovember  than  in 
Western  Minnesota,  but  all  through  August  and  September, 
the  season  of  harvesting  and  threshing,  there  was  scarcely 
rain  enough  to  wet  through  a  man's  shirt  sleeves,  and  the  un- 
cultivated ground  was  parched  and  dry.  In  backsetting  the 
breaking,  which  had  been  done  in  June  for  railroad  tree- 
planting,  we  brought  up  and  turned  over  from  five  to  eight 
inches  of  soil  that  seemed  as  dry  as  powder.  Prairie  fires 
were  running  in  all  directions;  this  all  through  the  month  of 
August — yet  at  no  time  during  the  season  did  our  young  trees 
grow  more  rapidly,  or  present  a  more  healthy  or  vigorous  ap- 
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pearance,  than  during  this  season  of  drouth.  We  had  some 
days  out  there,  then,  when  it  taxed  the  physical  endurance  of 
men  and  teams  to  their  utmost  limits;  and  I  can  honestly  re- 
cord it  as  a  fact  that  our  young  trees  out  in  Ilazen's  desert, 
on  and  beyond  the  100th  meridian,  that  were  planted  the  pre- 
ceding May,  grown  out  there  from  seeds,  cuttings,  and  year- 
ling seedlings,  within  100  days  from  date  of  planting,  had 
thrust  their  roots  down  into  the  earth  to  the  depth  of  two  to 
four  feet,  pumping  their  own  water,  growing  like  weeds,  and 
laughing  to  scorn  influences  that  theoretically  ought  to  have 
destroyed  them.  In  fact,  their  growth  was  so  rapid  I  dared 
not  use  the  cultivator  among  them  enough  to  keep  the  weeds 
down,  and  even  with  this  precaution  their  terminal  buds  de- 
layed their  appearance  later  than  usual ;  but  they  ripened  up 
in  good  shape,  and  have  gone  into  winter  quarters  in  good 
condition.  Although  not  strictly  called  for,  or  in  order,  I  de- 
sire to  make  mention  of  another  fact,  because  the  majority  of 
mankind  don't  remember  much  of  an^^  thing  more  than  a 
year,  and  this  paper  will  be  a  part  of  the  record  in  the  pro- 
gress of  Forestry.  The  big  freeze  of  May  20th,  1882,  or  there- 
abouts, extending  all  over  the  I^orthwest — giving  them  a 
dose  of  genuine  winter  all  through  Central  Iowa — killing 
down  their  corn  and  giving  it  a  back-set  from  which  it  never 
fully  recovered — had  similar  disastrous  eftects  on  Forestry. 
Millions  of  young  Ash  and  Box  Elder  plants,  from  seed  planted 
the  preceding  fall,  were  then  just  fairly  out  of  the  ground, 
and  were  utterly  destroyed.  Our  earliest  planting  of  Box 
Elder  and  Cottonwood  yearlings  had  commenced  putting  forth 
leaves.  The  buds  of  the  White  Willow  cuttings  were  swollen 
full,  and  the  White  Willow  hedges  of  one  year's  growth  and 
upward  were  nearly  in  full  foliage.  This  freeze  had  no  appar- 
ent effect  on  any  of  the  foregoing  of  one  year's  growth  and 
over,  except  the  Cottonwood.  In  our  railroad  work  I  estimate 
nearly  or  quite  one-fourth  of  our  yearly  Cottonwoods  of  the 
earliest  planting  were  killed,  root  and  branch,  by  this  unex- 
pected freeze.  In  certain  localities  in  Minnesota,  in  the  cen- 
tral portions  of  the  state,  I  observed  young  artificial  forests 
where  rows  of  Cottonwoods,  ten  to  twelve  feet  high,  were 
killed  out  root  and  branch  by  this  same  freeze ;  the  rows  of 
Ash,  Elm,  Box  Elder,  Willow,  and  other  varieties  in  the  same 
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grove,  escapins:  unharmed.  I  have  always  been  a  stauncli 
friend  of  the  Cottonwood,  and  am  yet,  and  don't  propose  to 
go  back  on  it.  It  is  a  good  friend  of  ours ;  but  for  all  that 
this  weak  spot  in  its  character  should  be  recorded. 

Legislation,  Some  of  you  may  deem  this  a  digression.  Xot 
so.  We  are  here  on  business,  the  vigorous  prosecution  of 
which  promotes  the  Commonwealth.  The  machinery  of  state 
was  constructed  for  the  very  end  we  have  in  view — the  pro- 
motion, security,  and  protection  of  the  Commonwealth.  Let 
us  call  into  requisition  some  portion  of  this  machinery  in  the 
protection  of  our  native  forests,  now  being  ruthlessly  de- 
stroyed by  lire;  in  the  care  and  protection  of  the  hundreds  of 
thousands  of  acres  which  have  been  burned  over,  and  are  now 
strugifling  to  again  cover  and  reclothe  the  charred  and  de- 
nuded surface;  in  such  legislation  as  will  prevent  the  whole- 
sale waste  and  unnecessary  destruction  of  young  and  growing 
timber  in  our  lumbering  operations ;  in  such  legislation  as 
will  abolish  and  prevent  the  abuses  now  perpetrated  with  im- 
punity under  the  timber  culture  act;  and  also  such  legislation 
as  will  scatter  broadcast  such  practical  information  on  the  sub- 
ject of  Forestry  among  the  people  on  our  prairie  districts  as 
will  enable  them  not  only  to  accomplish  the  best  results  in 
that  direction  in  the  shortest  possible  time,  and  with  the  least 
expense  of  labor,  time,  and  money,  but  also  such  literature 
as  will  wake  them  up,  arouse  their  enthusiasm,  and  create  a 
generous  emulation  and  rivalry  for  the  best  results. 

Mr.  President,  our  broad,  beautiful,  fertile  prairies,  in  our 
own  state  and  for  hundreds  of  miles  beyond,  are  fast  filling 
up  with  families  from  all  parts  of  the  globe,  allured  by  the 
glowing  publications  of  the  state,  the  railroad  companies,  and 
the  public  press.  The  little  board  shanties,  sod  cabins,  and 
"  dug-outs  "  already  spot  tens  of  thousands  of  quarter  sections 
far  out  in  the  illimitable  western  horizon.  They  are  the  pio- 
neers of  civilization — the  advance  guard  of  that  overwhelm- 
ing wave  of  emigration  that  even  now  is  the  astonishment  of 
the  world.  The  great  mass  are  poorly  equipped  for  the  strug- 
gle that  awaits  them.  Fuel  and  shelter  are  their  primal  ne- 
cessities, without  which  thousands  will  be  driven  back,  cursing 
the  agencies  which  allured  them  hither.  Those  men  are  there 
not  merely  to  eke  out  a  miserable  existence;  they  are  de- 
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pended  on  to  raise  food  for  the  world,  to  furnish  business  for 
the  railroads,  and  revenues  for  the  state.  Consequently  the 
state  and  the  railroads  are  mutually  interested  in  keeping 
them  contented.  What  better  way  than  to  teach  and  assist 
them  in  planting  forests ^and  wind-breaks  for  shelter  and  fuel, 
rendering  them  thereby  fully  as  comfortable  as  they  would  be 
300  miles  further  south?  Is  the  state  doing  her  duty  in  this 
behalf?  Do  her  representatives  take  any  interest  in  the  mat- 
ter at  all  commensurate  with  its  importance?  Do  you,  gen- 
tlemen, and  does  this  State  University  take  such  interest  in 
this  cause  as  you  might  do  without  damaging  your  prospects 
for  time  or  eternity  ? 

These  questions  are  pertinent;  possibly  impertinent.  Here 
we  are  reveling  among  Pine  slabs  and  sawdust  up  to  our 
necks,  while  100,000  of  our  frontier  friends  are,  even  at  this 
moment,  twisting  slough  hay  and  praying  Almighty  God  to 
keep  them  from  peri6hing.  What  are  the  railroads  doing? 
Some  of  them  are  doing  nobly  ;  some  are  doing  just  nothing 
at  all.  But  in  the  aggregate  they  are  doing  far  more  than 
the  state  for  the  encouragement  of  tree-planting.  The  men 
who  represent  these  districts  in  the  legislature  are  expected, 
by  their  constituents,  to  lead  off  in  this  direction.  They  have 
only  to  do  it  to  secure  such  cordial  support  from  the  older  and 
better  settled  portions  of  the  state  as  to  make  it  a  success — a 
success  that  will  crown  them  with  glory  far  more  imperishable 
than  can  be  gained  in  senatorial  contests.  I  am  informed  that 
in  the  publication  of  your  transactions  you  are  unwisely  lim- 
ited to  a  300  page  pamphlet.  If  this  is  so  I  have  already 
taken  up  too  much  space.  T  have  tried  to  be  economical  in 
the  use  of  words — merely  touching  briefly  on  the  most  salient 
points — a  mere  skeleton,  instead  of  a  well  rounded  body  of 
facts  elaborately  illustrated.  You  need  a  bigger  legislative 
appropriation,  so  that  a  man  can  take  room  enough  to  do  jus- 
tice to  his  subject  without  trespassing  on  the  territory  the 
next  man  needs  and  is  equally  entitled  to,  and  big  enough  to 
publish  and  circulate  an  edition  large  enough  to  go  around. 
Such  being  the  case,  the  other  section  of  my  paper,  Orna- 
mental Tree  Planting,  must  be  postponed. 
Vol  1— No.  9—2 
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EXPERIMENTAL  PLANTATION  OF  THE  EUCALYP- 
TUS, NEAR  ROME. 

By  the  Editor  of  the  American  Journal  of  Forestry. 

MUCH  has  been  said  in  recent  years,  concerning  the 
beneiits  to  be  derived  from  the  planting  of  the  Euca- 
lyptus  in  regions  where  the  climate  will  allow  of  its  growth, 
and  one  of  the  localities  mentioned  as  promising  greatest  suc- 
cess, is  a  very  sickly  region  around  the  Abbey  of  Tre-Fontane, 
in  the  neighborhood  of  Rome.  The  information  given  me  by 
the  lion.  George  P.  Marsh,  while  I  was  at  Florence,  in  the  au- 
tumn of  1881,  made  this  subject  still  more  interesting,  and 
soon  after  my  arrival  at  Rome  I  visited  the  [»lace. 

It  is  found  about  three  miles  south  of  the  citv,  and  not  far 
from  the  lett  bank  of  the  Tiber,  in  a  somewhat  low  but  not 
marshy  region,  now  thinly  inhabited  but  only  a  part  of  the  year. 
The  Monastery  at  this  place  consists  of  tliree  churches,  one 
of  which  covers  the  Ri>ot  where,  according  to  tradition,  St. 
Paul  was  beheaded.  The  oldest  dates  from  the  ninth  cen- 
tury, and  the  latest  from  1599.  From  having  been  for  some 
centuries  a  place  of  much  importance,  it  was  finally  aban- 
doned, and  for  a  long  period  was  uninhabited  on  account  of 
the  sickness,  which  appeared  so  regularly  and  so  severely 
every  summer,  as  to  justify  the  name  that  came  to  be  ap- 
plied to  \t  US'' The  Tombr 

Mrs.  Jameson  in  her  book  entitled  ^^ Sacred  and  Legendary 
Art^^  (p.  130),  in  speaking  of  this  place  says : 

"In  all  tlie  melancholy  vicinity  of  Rome,  there  is  not  a 
more  melanclioly  spot  than  the  'Tre-Fontane.^  A  splendid 
Monastery,  rich  with  the  offerings  of  all  Christendom  once 
existed  there  ;  the  ravages  of  that  mysterious  scourge  of  the 
Campagna,  the  malaria,  have  rendered  it  a  desert;  tliree  an- 
cient churches  and  some  ruins  still  exist,  and  a  few  pale 
monks  wander  about  the  swampy  dismal  confines  of  the  hol- 
low in  which  they  stand.  In  winter  you  approach  them 
through  a  quagmire;  in  summer,  you  dare  not  breathe  in 
their  pestilential  vicinity ;  and  yet  there  is  a  sort  of  dead 
beauty  about  the  place,  something  hallowed  as  well  as  sad, 
which  seizes  on  the  fancy.  In  the  church  properly  called 
'  Sau  Paulo  delle  Tre  Fontane,'  and  which  is  so  old  that  the 
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date  of  the  foundation  is  unknown,  are  three  chapels  with 
altars  raised  over  as  many  wells  or  fountains ;  the  altars  are 
modern,  and  have  each  the  head  of  St.  Paul  carved  in  re- 
lief. The  water,  which  appeared  to  me  exactly  the  same  in 
all  the  three  fountains,  has  a  soft  insipid  taste,  neither  re- 
freshing nor  agreeable.  The  ancient  frescoes  have  perished, 
and  the  modern  ones  are  perishing.     It  is  a  melancholy  spot." 

With  reference  to  the  insalubrity  of  the  Campagna  of 
Rome,  Mr.  liobert  Burn,  in  his  work  entitled  "Rome  and 
the  Campagna"  (p.  22),  says:  "  It  is  not  difficult  to  see  why 
the  peculiar  geological  formation  of  the  Campagna  proves, 
without  careful  drainage,  extremely  deleterioas  to  health. 
We  have  there  a  district  containino^  numerous  closed  vallevs 
and  depressions  in  the  soil,  without  outlet  for  the  waters 
which  naturally  accumulate.  The  tufa  which  composes  the 
surface  seems  commonly  to  take  the  shape  of  isolated  hills 
with  irregular  hollows  between  them  so  as  to  impede  the 
formation  of  natural  water  courses.  Under  this  tufa  is  a 
quantity  of  marl  and  stift'clay,  which  retains  the  water  after 
it  has  filtered  through  the  tufa,  and  sends  it  oozing  out 
into  the  lower  parts  of  the  country,  where  it  accumulates 
and,  mixed  with  putrescent  vegetable  water,  taints  the  sur- 
rounding atmosphere." 

He  notices  that  the  ancient  Romans  did  not  feel  the  bane- 
ful etfects  of  the  malaria,  and  down  to  the  Augustan  age  a 
numerous  population  inhabited  the  region  where  now  hu- 
man beings  fear  to  encounter  the  deadly  etfects  of  the  air  for 
a  single  night.  Among  the  causes  that  may  have  wrought  a 
change  of  climate,  he  mentions  that  the  heats  of  summer 
may  have  been  tempered  by  a  greater  extent  of  woodland, 
but  principally  the  neglect  of  drainage  and  of  cultivation,  so 
that  we  find  now  a  festering  marsh  or  a  rank  weedy  tract, 
once  occupied  by  busy  farmers. 

The  soil  in  this  region,  as  in  most  of  the  higher  por- 
tions of  the  '*Agro  Romano,"  is  of  volcanic  origin,  and 
the  arable  portion  is  from  ten  to  fifteen  inches  deep — a  mix- 
ture of  clay  and  sand,  not  very  uniform  as  to  quality,  but  on 
the  whole  fertile  and  rich  enough  for  most  kinds  of  culti- 
vation. The  sub-soil,  however,  consists  of  a  kind  of  tufa, 
called  in  the  language  of  the  country  "  cappellaccio,"  so  solid 
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that  the  roots  of  the  trees  could  no  where  penetrate.  Under 
this  hard  layer,  ranging  in  thickness  from  twenty  inches 
to  eight  or  ten  feet,  there  was  found  a  deposit  of  "  pouzzo- 
lane,"  a  reddish  volcanic  sand  or  granular  tufa,  of  great 
depth,  which  when  mixed  with  lime,  forms  a  very  hard  and 
durable  material  known  as  **  Roman  cement."  For  thousands 
of  years,  enormous  quantities  have  been  taken  out  from  un- 
der the  region  adjoining  Rome,  leaving  the  caverns  known  as 
"  catacombs,"  the  entrance  to  which  is  not  far  from  the  road  to 
the  Monastery.  The  country  around  is  neither  level  nor  marshy, 
but  undulating,  and  rises  into  hills  of  moderate  height.  Al- 
though apparently  dry,  water  is  found  at  a  small  distance  be- 
low the  surface — the  pouzzolane,  having  the  property  of  hold- 
ing it  like  a  sponge.  Ditches  had  been  made,  but  they 
drained  off  the  water  from  only  a  short  distance  on  either 
side,  leaving  the  ground,  at  two  yards  away,  as  full  of  water 
as  before. 

The  opportunities  for  cultivation,  aside  from  this  insalu- 
br'.ty,  were  excellent,  and  were  to  a  considerable  extent  im- 
proved; but  toward  the  end  of  June,  as  soon  as  the  harvest 
was  over,  the  poor  inhabitants  might  every  year  be  seen  by 
single  families,  or  in  companies,  removing  from  all  the  more 
sickly  regions  outside  the  walls  of  Rome,  and  taking  their 
course  toward  the  healthier  regions  upon  the  Albanian  hills, 
where,  in  villages  above  the  reach  of  the  pestilence  of  the 
plains,  they  might  hope  to  escape  with  life. 

They  returned  toward  the  end  of  October,  when  the  sickly 
season  was  over,  to  prejiare  the  land  for  another  crop,  but  were 
obliged  again  to  flee  as  soon  as  it  was  gathered — and  so  from 
year  to  year  and  for  centuries,  they  and  their  fathers  before 
them,  had  migrated  back  and  forth,  with  the  returning  sea- 
sons, and  without  prospect  of  relief. 

The  reputation  which  the  Eucalyptus  had  acquired  from 
attempts  at  cultivation  in  France,  led  to  hopes  that  it 
could  here  be  advantageously  employed  in  improving  the 
sanitary  conditions,  and  a  brotherhood  of  French  Trappist 
monks  \yas  found  willing  to  risk  their  lives  in  the  attempt. 
In  February,  1868,  they  were  placed  in  charge  of  the  prem- 
ises, and  began  a  task  which  to  the  casual  observer  appeared 
at  best  bijt  v^  forlqrn  hope. 
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At  that  time  they  had  no  experience,  but  they  succeeded  in 
getting  a  grove  of  Eucalyptus  globulus  started  around  the 
Monastery,  and  it  is  now  in  mo'st  thrifty  condition,  and  nearly 
seventy  feet  high.  It  was  not  three  acres  in  extent,  but 
within  five  or  six  years,  it  began  to  cause  a  sensible  improve- 
ment. About  a  dozen  of  the  brotherhood  died  within  this 
time — although  they  had  taken  the  precaution  of  returning 
to  the  city  every  night  to  sleep. 

It  was  not  till  1874  that  they  ventured  to  sleep  on  the 
premises,  and  although  some  were  taken  sick,  it  was  found 
that  the  disease  took  a  mild  form,  and  no  malignant  cases 
have  since  occurred.  They  turned  their  attention  to  the  vine 
and  fruits,  and  continued  to  experiment  with  the  Eucalyptus^ 
various  species  of  which  were  tried  with  varying  success. 

The  result  justified  experiments  upon  a  much  larger  scale, 
and  an  agricultural  company  was  formed  under  the  name  of 
"La  Societa  Agricole,  Troppisti  di  San  Paulo,"  with  whom, 
on  the  30th  of  September,  1879,  a  contract  w^as  executed  by 
the  authorities  owning  the  property,  amounting  in  its  terms 
to  a  long  lease,  upon  certain  easy  terms  prescribed. 

The  company  agrees  to  pay  an  annual  rent,  and  to  plant 
the  495  hectares  (1,222  acres)  with  some  crop,  and  at  least 
12,500  Eucalyptus  trees  a  year,  until  the  whole  is  under 
improvement.  They  are  to  have  the  services  of  convicts  from 
the  prisons,  who  are  to  be  paid  at  the  rate  of  a  lira 
(about  twenty  cents)  a  day.  In  selecting  the  latter,  those 
were  to  be  taken  who  had  been  sentenced  for  at  least  ten 
years,  and  who  had  already  served  out  more  than  half  their 
time.  They  could  receive  but  a  very  small  part  of  their  wages 
until  discharged. 

At  the  time  of  mv  visit,  there  were  about  150  of  these  men 
at  work.  They  were  guarded  by  a  few  veteran  soldiers,  two 
of  whom  were  always  upon  horseback  while  the  prisoners 
were  out,  and  but  two  escapes  have  up  to  the  present  time 
occurred.  We  learn  from  a  report  made  in  February,  1882, 
that  there  were  237  of  these  men  thus  occupied,  and  that  they 
were  working  with  a  fidelity  not  surpassed  by  an  equal  num- 
ber of  free  laborers.  The  disci[>line  is  strict,  but  less  so  than 
inside  the  prison  walU,  and  the  monks  themselves,  who  are 
always  with  them,  and  assisting  in   their  labors,  have  been 
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able  to  exercise  a  favorable  moral  influence  among  them*  In 
fact,  there  were  some  who  appeared  to  be  striving  to  earn  a 
reputation  for  fidelity  and  goofl  conduct,  that  should  lead  to 
their  continuance  in  the  service  after  their  time  of  sentence 
had  expired.  In  speaking  of  the  effect  observed  upon  these 
prisoners  from  the  nature  of  the  work,  and  the  treatment  re- 
ceived, a  recent  writer  says  : 

"  When  a  convict  finds  himself  well  treated,  and  well  paid, 
he  prefers  to  finish  his  time,  rather  than  to  run  the  risks  of 
of  an  escape.  This  motive  has  been  considered  by  the  penal 
authorities,  and  the  result  has  justified  the  expectation. 

A  guard  fell,  accidentally  wounded,  while  conducting  a 
squad  of  prisoners,  and  his  weapon  dropped  from  his  hands. 
Nothing  would  have  been  easier  than  for  them  to  have  dis- 
patched him,  or,  at  least,  to  have  left  him  and  fled.  But  they 
thought  of  nothing  of  the  kind;  they  took  him  carefully  up, 
and  brought  both  their  guard  and  his  arms  to  the  Monastery. 
Is  it  not  a  proof  of  amendment  where,  under  such  circum- 
stances, these  men  preferred  to  finish  their  time,  rather  than 
to  loose  their  earnings,  that  would  be  due  to  them  on  going 
out?"* 

But  my  principal  object  is  to  consider  the  question  of  For- 
est-culture and  not  prison-discipline.  It  had  for  its  ends  to 
determine  three  principal  points  : 

1st.  Can  the  Eucalyptus  he  cultivated  successfully, — and  if 
80  what  species  will  thrive  best,  and  what  is  the  best  mode  of 
management? 

2d.  Do  these  irees  purify  the  atmosphere  and  conteract  dis- 
ease, and  if  so  to  what  extent? 

3d.  If  both  the  above  inquiries  are  satisfactorily  settled,  how 
can  the  example  be  turned  to  greatest  profit,  by  inducing 
proprietors  elsewhere  to  do  likewise? 

In  reference  to  the  first  two  questions,  there  can  no  longer 
be  any  doubt.  Although  the  temperature  in  winter  has  gone 
down  to  eight  or  ten  degrees  (Fahrenheit)  below  the  freezing 
point,  and  there  have  been  seasons  of  protracted  drouths,  and 
violent  winds,  the  trees  have  not  been  killed;  but  from  differ- 
ences in  their  rate  of  growth,  some  appear  to  be  preferable  to 
others. 

^^"^""  '■■'  -■■■  ■■»■■■  ■.  ■  ■  ■■^■■^■»l     l»M  .11  ■  I  I       ■    ■     ■— ^^^ 

*  E.  Meaume,  in  the  lieuuc  dcs  Eaux  et  Forcts,  1882. 
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During  the  year  ending  October  1, 1881,  about  32  hectares 
(79  acres)  were  planted  with  25,800  trees,  of  which  about  1,200 
were  to  replace  those  dead  or  broken  down  of  previous  years. 
Of  these,  5,200  were  the  ''globulus;''  12,700  the  "  Bed-gum;'' 
2,300,  the  '' resin  if  era ;"  800,  the  ''  melliodora;"  550,  the  ''poly- 
anthemas;"  850,  the  ^'rostrataf'  and  3,400,  various  other 
species.* 

The  experience  of  former  years  had  led  to  the  preference  of 
these  species,  as  best  adapted  to  resist  the  cold,  and  as  suited 
to  the  soil.  It  was  found  that  iu  places  where  the  soil  w^as 
rather  damp,  the  Eucalyptus  viminaliSy  E.  urnigcray  E.  ros- 
irata,  and  E.  ^ere^zcornw,  prospered  best;  but  tliat  where  it 
was  dryer,  the  E.  resinifera,  E.  meViodora  and  E,  sideroxylon, 
grew  to  better  advantage. 

•  As  for  the  E.globuluSy  it  appeared  to  be  easily  accommo- 
dated almost  anywhere,  without  showing  particular  prefer- 
ences, wherever  it  was  tried. 

The  time  preferred  for  plantuig  was  spring,  and  begun  as 
soon  as  the  danger  from  frost  was  over.  In  fact  it  extended  in 
1881,  from  the  15th  of  April  to  the  15th  of  September,  and  some 
planting  was  done  as  late  as  October.  The  plants  set  in  April 
and  May,  when  they  were  about  six  inches  high,  had  grown 
to  four  feet,  but  those  set  later  suftcred  some  from  the  locusts, 
and  from  a  fire,  and  did  not  make  relatively  so  large  a  growth. 
The  trees  were  set  in  pits  about  three  feet  square,  and  in  order 
to  get  a  chance  for  rooting  in  the  hard  tufa  that  overlays  the 
pouzzolani,  it  was  found  necessary  to  blast  it  up  with  dyna- 
mite. The  holes  were  at  first  drilled  by  hand,  requiring  from 
twenty  to  twenty-five  minutes,  but  a  portable  revolving  drill 
had  been  contrived,  that  would  make  a  hole  in  five  or  six 
minutes  to  the  depth  desired,  wliich  v«iried  from  thirty  inches 
to  four  feet.  This  crust  being  once  broken  through,  there 
was  nothing  to  hinder  the  trees  from  sending  down  their  roots 
to  any  desirable  depth. 

The  seeds  are  sown  in  boxes  filled  with  a  mixture  of  garden 
soil,  with  a  little  well-rotted  manure,  the  whole  being  well 
mixed  and  sifted  in.     They  then  mark  off  the  surface  in  paral- 

*  Among  the  other  species  not  above  enumorated,  are  the  E.  xmngcra, 
E.  teriticomis,  E.  cocci/tra,  E.  vhninalis,  E.  Tasmania,  E.  Gu,nu,  E.  Siuarii- 
ana  J  etc. 
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lei  lin68  some  three  inches  apart,  along  which  the  seeds  are 
scattered,  and  they  are  then  covered  very  slightly^  by  sifting  on 
more  of  the  same  soil.  The  soil  is  then  moistened,  and  some- 
what shaded  until  the  seeds  sprout.  They  must  be  carefully 
watered,  weeded  and  watched,  until  they  are  some  eight 
months  old,  before  they  are  finally  set  where  the  trees  are  to 
grow.  When  fairly  up,  and  an  inch  or  so  high,  the  little  trees 
are  carefully  taken  up  and  set  out  separately,  giving  each  one 
a  separate  space  in  a  flower-pot  or  a  box.  A  kind  of  hand- 
barrow  borne  by  two  men,  will  hold  about  forty  of  the  young 
plants,  with  the  boxes  or  pots  that  contain  them,  and  they 
are  carefully  transferred  to  the  soil,  in  the  places  first  prepared, 
which  are  in  rows  about  six  feet  apart,  without  any  disturb- 
ance of  the  roots,  or  the  earth  around  them. 

The  germs  w^ere  quite  variable,  &nd  it  requires  much  skill 
to  recognize,  in  the  boxes,  the  varieties  that  appear.  The 
young  leaves  present  curious  anomalies,  and  often  differences 
on  the  same  stem,  not  only  in  their  size,  but  in  their  color  and 
form.  While  some  are  almost  round,  and  of  a  deep  green, 
others  may  be  long,  and  of  a  lighter  shade.  It  is  only  after 
some  years  of  growth,  that  the  leaf  takes  its  definite  form. 

When  set  in  the  ground,  the  soil  is  pressed  down  in  a  bowl- 
shaped  depression  around  them,  so  that  it  will  hold  the  water 
which  is  freely  applied, — eight  or  ten  quarts  to  each  tree. 
This  water  is  brought  in  casks,  upon  carts,  and  is  derived 
from  a  small  stream  a  tributary  of  the  Tiber,  and  from  shal- 
low pits.  The  surface  is  leveled  up  the  next  spring,  and  the 
trees  will  not  need  to  be  again  watered. 

The  ^''globulus"  and  ^^  resimfera^''  grew  equally  well  and 
resisted  about  the  same  amount  of  cold,  but  the  latter  bears 
seed  when  four  years  old,  and  they  are  easily  gathered  from 
the  young  trees.  The  former  does  not  seed  till  fifteen  years 
old,  and  then  it  is  sixty  feet  or  more  in  height.  It  is  no  easy 
matter  to  seize  the  right  moment  for  gathering  its  seeds,  for 
the  capsules  let  out  their  contents  as  soon  as  they  are  ripe. 

For  this  reason,  the  seeds  of  the  ^^ globulus^^  must  be  high- 
priced,  as  compared  with  those  of  the  ''  resinifera"  whicli  are 
already  so  plenty,  that  the  monks  are  able  to  sell  from  their 
own  raising,  beyond  what  they  need  for  their  own  use. 

In  an  article  of  M.  Valine,  a  French  agriculturist  who  has 
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given  particular  attention  to  this  subject,  several  measure- 
ments of  growth  are  given,  which  reduced  to  English  meas- 
ures are  as  follows : 

The  average  of  20  trees  of  the  Eucalyptus  globulus  planted 
in  1875,  and  measured  in  April,  1879,  at  5  feet  from  the 
ground,  had  a  girth  of  10.6  inches,  and  the  heights  of  a  dozen 
measured  were,  on  an  average,  about  30  feet  (8  meters). 

Another  lot,  of  half  a  dozen  planted  in  1872,  were  in  April, 
1879,  29.5  inches  in  girth,  and  about  44  feet  high. 

One  planted  in  1871,  was  then  30.7  inches  in  girth  and  49 J 
feet  high ;  one  planted  in  1870,  was  35|  inches  around  and 
50i  feet  high.  At  the  end  of  1881,  trees  planted  in  1870-1-2, 
had  grown  to  45  inches  in  girth.  All  of  them  when  set  were 
from  6  to  9  inches  high,  and  were  started  in  pots  or  boxes. 

In  one  tree  cut  down  to  the  ground  a  sprout  had  grown  in 
ten  months  to  a  height  of  10  meters  (33  feet)  and  was  24  incheB 
in  girth  at  two  feet  from  the  ground. 

M.  Vallee  well  remarks  :  "  Where  can  we  find  in  our  for- 
ests, a  tree  presenting  so  marvelous  a  growth?  What  other 
tree,  in  eight  years,  can  show  a  girth  of  3  feet,  and  a  height 
of  52  J  feet  ?" 

In  speaking  of  the  amount  of  evaporation  from  the  leaves, 
the  same  writer  says,  that  the  E.  globulus  has  been  found  to 
give  oft* from  a  square  of  leaf-surface,  in  12  hours  of  day-light, 
at  least  2.4  kilogram.  (5^  pounds  meters) — the  conditions  at 
the  time  of  observation  not  being  most  favorable  on  account 
of  the  moderate  intensity  of  the  light. 

In  the  free  air,  and  with  a  considerable  wind,  the  amount 
evaporated  is  more. 

It  is  the  intention  to  leave  belts  of  land  between  the  rows 
of  Eucalyptus  trees  for  the  cultivation  of  grape  vines,  and  to 
some  extent  of  wheat  and  other  grain.  It  is  thought  that 
about  850  trees  to  the  acre  will  satisfy  the  requirement  as  to 
salubrity,  and  as  this  tree  presents  the  edges  of  its  upper  leaves 
to  the  sky,  it  shades  the  ground  much  less  than  any  other 
kind. 

But  as  some  of  the  soil  is  not  proper  for  the  vine,  it  is  in- 
tended to  undertake  experiments  upon  the  higher  grounds  in 
order  to  ascertain  how  closely  the  tfees  can  be  set,  to  secure 
the  greatest  profit  as  a  forest-growth,  and  with  a  view  of  thin- 
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ning  and  clearing  at  fixed  intervals,  according  to  the  rules  of 
Forestry. 

The  experience  at  Tre  Fontane  has  not  sustained  the  repu- 
tation that  i\\Q  Eucalyptus  globulus  has  elsewhere  acquired  of 
being  selfish,  and  allowing  nothing  else  to  grow  near  it. 

The  trees  near  the  Monastery  that  were  planted  first,  and 
that  have  been  trimmed  up  high,  do  not  prevent  plants  of 
various  other  kinds  from  growing  perfectly  well  under  their 
very  thin  shade. 

When  carried  through  the  first  year,  the  trees  will  need  to 
be  hoed  and  weeded  for  a  year  or  two  afterward,  and  it  is 
found  profitable  to  keep  the  ground  mellow  by  spading  around 
the  roots  for  several  years  longer.  The  critical  period  is  of 
course  the  first  year,  or  rather  the  first  winter,  which  is  more 
apt  to  find  the  tender  plants  not  sufliciently  hardened  to  resist 
the  cold.  If  they  arc  carried  safely  through  and  get  well 
.  rooted,  they  will  be  in  condition  to  take  care  of  themselves. 
It  is  even  found  that  the  fields  where  they  are  planted  may  be 
pastured  with  sheep,  while  the  lower  branches  almost  reach 
the  ground,  for  the  leaves  are  so  bitter,  that  after  browsing  off 
a  few  for  the  first  time,  the  sheep  will  let  them  alone.  With 
cattle  the  case  is  different,  for  although  they  will  not  eat  the 
leaves,  they  would  be  very  apt  to  break  down  the  young  trees 
by  rubbing  against  them. 

In  comparing  the  volume  gained  by  different  species,  it  is 
thought  that  while  the  E,  globulus  gains  in  height,  it  looses  in 
thickness,  as  compared  with  the  E,  resinifera;  but  these  and 
many  other  points  are  under  careful  study,  and  the  results 
will  be  made  known  by  the  government,  when  definitely  as- 
certained. 

In  regard  to  the  sanitary  eflect,  this  seems  now  to  be  settled 
beyond  a  doubt;  and  it  appears  to  act  partly  by  the  eftect  of 
drainage  which  the  trees  secure,  in  the  evaporation  from  their 
leaves,  and  partly  by  the  aromatic  emanations  that  they  per- 
ceptibly diffuse  in  the  atmosphere. 

I  have  alreadv  noticed  that  the  soil  contained  water  throus^h- 
out  this  region,  at  no  great  depth,  and  that  from  its  retentive 
qualities,  it  could  not  be  drawn  off  by  ditches. 

An  examination  made^n  1872,  over  an  area  of  400  square 
metres  of  low  ground,  showed  that  the  water  could  be  found 
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any  where  at  a  depth  of  six  inches.  It  can  not  now  be 
reached  until  we  descend  to  a  dejith  of  six  feet.  The  Eu- 
calyptus therefore  acts  as  a  suction-pump  drawing  water 
from  the  soil,  and  giving  it  off  as  vapor  from  the  leaves.  The 
amount  of  water  evaporated  from  these  trees  every  day,  has 
been  calculated  at  four  or  five  times  the  weight  of  the  leaves. 

It  may  not  yet  be  fully  known,  as  to  how  far  the  chemical 
changes  that  take  place  in  the  leaves,  may  effect  the  salubrity 
of  the  atmosphere  around  them — or  whether  a  single  belt  of 
forest-verdure  has  the  power  of  intercepting  or  of  absorbing 
the  pernicious  qualities  which  we  call  malaria^  and  of  which 
we  know  the  most  by  the  effects.  We  iMive,  however,  these 
two  facts  before  us: — There  are  some  two  hundred  and  fifty 
acres  around  the  Monastrv  of  Tre  Fontane,  that  have  been 
planted  with  about  90,000  Eucal3''ptus  trees,  some  of  them  it 
is  true  still  small,  but  others  seventy  feet  or  more  in  height, — 
and  that  this  region,  once  so  infested  with  fevers  that  it 
could  not  be  inhabited,  now  supports  a  considerable  perma- 
nent population,  among  whom  fevers  are  but  occasionally  ex- 
perienced in  certain  seasons,  and  in  a  very  mild  form.  In 
1881,  for  the  first  time,  the  convicts  employed,  were  lodged 
upon  the  premises,  instead  of  being  marched  back  to  the  city 
every  night,  and  but  slight  inconvenience  from  sickness  has 
been  noticed  among  them. 

I  have  already  mentioned  the  liability  of  most  species  of 
Eucalyptus  to  be  injured  by  the  frost.  In  northern  Italy 
the  E.  amygdalina^  or  "  Tasmanian  Peppermint  tree,"  some- 
times called  the"  Giant  Eucalyptus,"  or  "  Mountain  Ash,"  was 
the  only  one  that  survived  tlie  exceptionally  cold  winter  of 
1879-80.  It  has  been  tried  to  a  slight  extent  at  Tre  Fontane, 
but  its  growth  is  very  slow,  perhaps  because  the  soil  in  that 
particular  place  is  not  suited  to  its  requirements.  In  other 
regions  its  febrifuge  qualities  have  been  as  distinctly  marked  as 
in  the  other  species,  while  its  hardiness  commends  it  at  least  to 
further  experiment.  A  ten-year-old  tree  of  this  species,  in 
a  garden  upon  Lake  Maggiore,  is  known  to  measure  1.6 
metres  in  girth,  and  to  be  more  than  twenty  metres  high."* 

*  Report  of  Senator  Torelle  to  the  Italian  Senate.  The  above  meas- 
ures are  equal  to  63  inches  in  girth,  and  about  66  feet  in  height. 
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Certainly  there  is  nothing  discouraging  in  this  result,  and 
there  is  everything  to  hope,  if  localities  can  be  found  where  it 
will  gain  on  the  general  average  at  even  half  these  rates. 

But  this  Experimental  Station  of  Tre  Fontane  in  itself  so 
full  of  interest,  from  results  secured  within  its  own  precincts, 
becomes  one  of  commanding  importance,  when  considered  iu 
view  of  its  possible  bearings  upon  the  future.  There  are 
other  regions  in  Italy  where  the  soil  is  as  fertile  and  the  air 
as  pestilential  as  the  region  outside  the  gates  of  St.  Paul,  near 
Rome. 

Tlie  coast-region  from  Leghorn  to  Civita-Vecchia,  through 
which  I  passed  byirailway,  bears  evtdence  of  great  agricul- 
tural resources,  and  some  cultivation ;  but  it  is  uninhabited,  ex- 
cepting as  the  peak  of  every  hill  has  its  village,  or  as  the 
servants  of  the  company  have  their  cottages  at  the  stations 
along  the  way.  The  traveler  may  not  notice  anything  un- 
usual in  the  health  of  these  men — but  the  company  is 
obliged  to  employ  twice  at  least  the  number  that  their  ser- 
vice would  otherwise  require,  for  sometimes  half  or  two- 
thirds  of  the  number,  in  summer,  are  down  with  fever.  The 
Maremma  of  Tuscany  was  indeed  once  a  region  densely 
populated,  as  well  as  highly  fertile,  and  the  government  has  in 
past  years,  by  costly  works  of  drainage  and  otherwise,  done 
much  to  improve  its  sanitary  condition  ;  but  it  is  still  sickly 
in  summer,  and  perhaps  justilies  the  old  Italian  saying,  that 
"  in  the  Maremma  one  can  make  his  fortune  in  a  year,  if  he 
does  not  die  in  six  months." 

Now,  if  Eucalyptus  plantations  can  render  Tre  Fontane 
healthy,  why  not  the  whole  of  this  coast  region  ?  Why  not 
the  Adriatic  coast  from  Rimini  to  Otranto,  which  is  almost 
as  unhealthy?  In  short,  why  not  everywhere  in  Italy  or 
in  other  countries,  wherever  like  conditions  produce  like  ef- 
fects, and  within  the  limits  where  these  species  can  be  culti- 
vated. 

From  this  point  of  view  the  experiments  now  in  progress 
at  Tre  Fontane,  rise  from  the  level  of  a  mere  financial  invest- 
ment by  a  company,  for  its  own  advantage,  to  the  dignity  of 
a  philanthropic  enterprise  for  the  benefit  of  mankind,  and 
their  third  declared  object,  that  of  presenting  a  model  that 
shall  deserve  general  imitation,  wherever  there  is  the  oppor- 
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tunity  and  the  need,  will  be  as  fully  successful,  as  their  first 
and  second  objects  have  been  proved  to  be,  in  what  has 
been  already  accomplished. 


THE  ARBOREAL  FLORA  OF  ARKANSAS. 

By  Prop.  F.  L.  HARVEY,  of  Fayettevillb,  Ark. 

LIMITED  space  will  prevent  a  discussion  of  many  inter- 
esting phases  of  the  subject,  and  those  considered  can 
not  be  given  in  detail. 

We  will  make  such  introductory  statements  as  are  necessary 
to  render  the  subject  intelligible;  enumerate  the  forest  trees 
of  the  state;  give  their  distribution,  adding  such  general  in- 
formation regarding  the  species  as  may  seems  interesting ;  give 
a  summary  of  the  orders,  genera,  and  species,  and,  in  con- 
clusion, mention  the  peculiarities  of  the  arboreal  flora  of  Ar- 
kansas. 

The  facts  contained  in  this  paper  were  gathered,  princi- 
pally, while  making  several  visits  into  various  portions  of  the 
state,  and  by  a  local  study  of  the  flora  of  Northwest  Arkan- 
sas for  eight  years.  A  few  species,  not  observed^  have  been 
added  by  the  authority  of  such  competent  observers  as  Prof. 
Leo  Lesquereux,  Mr.  G.  W.  Letterman  and  Nuttall. 

The  geological  formations  of  the  state  are  divided  into 
Archean,  Silurian,  Subcarboniferous,  Millstone  Grit,  Creta- 
ceous, Tertiary  and  Quaternary  areas :  thus  affording  the  means 
of  studying  the  interesting  question  of  the  effects  of  geologi- 
cal horizon  upon  tree  covering. 

The  State  may  be  divided  into  the  upland  and  low  country. 
The  former  corresponds  nearly  with  the  Paleozoic,  and  the 
latter  with  the  Neozoic  formations.  Draw  a  line,  beginning 
a  few  milest  west  of  longitude  31°,  at  the  north  boundary 
of  the  state,  in  a  southwestern  direction  to  Little  Rock; 
thence  to  the  north  boundary  of  Clark  county,  a  few  miles 
north  of  the  Iron  Mountain  Railroad,  and  from  there  nearly 
due  west  to  the  line  of  the  Indian  Territory.  That  portion 
of  the  state  north  of  this  line  is  the  upland,  and  the  re- 
mainder of  the  state  lowland. 

The  forest  trees,  in  a  general  way,  may  be  divided  into 
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those  peculiar  to  the  upland,  those  found  only  in  the  low 
countrv,  and  those  common  to  both. 

The  upland  corresponds  quite  well  with  the  Paleozoic^  and 
the  lowland  with  the  Neozoic;  yet  the  variations  in  species,  in 
a  general  way  observable,  can  not  be  due  to  a  change  in  ge- 
ological horizon,  but  rather  to  a.diflerence  in  elevation  and 
latitude,  and  the  resulting  changes  in  moisture  and  tempera- 
ture; together  with  variations  in  the  kind,  fertility,  and  fria- 
bility of  soil.  It  is  true  that  some  species  show  a  prefer- 
ence for  lin^estcme,  others  prefer  sandstone,  while  some  grow 
better  in  clay;  but  these  kinds  of  soils  are  common  to  all 
geological  horizons.  On  account  of  variations  in  soil  and 
other  conditions,  the  species  difter  about  as  much  on  the 
same  geological  formation  as  tliey  do  on  different  horizons. 
Unless  the  chemical  ingredients  and  physical  conditions  of  the 
soil,  and  atmospheric  influences,  are  quite  different,  the  lux- 
uriance rather  than  the  specific  character  of  the  vegetation  is 
afiected. 

There  is  a  marked  difference  between  the  physical  condi- 
tions of  the  Paleozoic  and  Neozoic  areas  in  Arkansas.  The  soil 
of  the  former  is  rocky,  shallow,  sterile,  elevated,  and  mostly 
uorthern  in  location  ;  in  contrast  with  the  deep,  rich,  friable 
soil,  and  southern  location,  of  the  latter.  We  would  expect  what 
we  lindjthat  each  region  has  peculiar  species.  The  growth,  in 
the  river  bottoms  of  the  upland,  ditt'ers  in  specific  character, 
and  also  in  luxuriance,  from  that  of  the  ridges.  The  species, 
that  properly  belong  to  the  low  country,  by  favorable  condi- 
tions offered  in  the  river  bottoms,  extend  far  into  the  Paleo- 
zoic region. 

Qaercus  phellos  and  aquatica,  though  properly  species  of  the 
low  country,  are  found  in  the  Arkansas  river  bottom  to  the 
border  of  the  Indian  country. 

Quercus  steUata  of  the  u{)lands,  is  small  and  scrubby  in  the 
ridires;  but  in  the  river  bottoms  of  the  same  resrion  it  is  a 
fine  tree,  from  three  to  five  feet  in  diameter. 

Finus  niitis  reaches  its  best  development  on  the  divides  in 
the  low  country,  while  in  the  uplands  it  is  confined  to  the  dry 
riilgcs. 

Finus  ta:da  is  strictly  a  species  of  the  low  country. 


2%c  Arboreal  Flora  of  Arkansas.  415 

Quercus  nigra  is  confined  principally  to  the  ridges  of  the 
uplands. 

Latitude,  on  the  eame  geological  horizon,  affects  the  specific 
character  of  the  vegetation.  The  Butternut  and  Tulip  Tree 
are  probably  not  found  in  Arkansas  far  south  of  Helena,  in 
Phillips  county. 

Canja  myrisiccefyrmis  and  Pin  us  iced  a  are  on  the  Quater- 
nary, but  are  confined  to  South  Arkansas. 

Fagus  is  found  sparingly  over  the  Quaternary  formations 
from  northeast  to  southwest  j»art  of  the  state. 

From  what  is  known  of  the  tree  covering  of  Arkansas,  there 
is  evidence  to  believe  that  physical  conditions,  rather  than 
geological  horizon,  aft'ect  the  specific  character  of  the  vegeta- 
tion. We  will  leave  this  interesting  question,  however,  for 
others  to  decide,  after  the  trees  and  their  distribution  have 
been  considered  more  in  detail. 

The  entire  state  was  originally  covered  with  forests,  ex- 
cepting about  900  square  miles  of  prairie  land,  widely  dis- 
tributed, but  located  mostly  in  Prairie  and  Arkansas  counties. 
Excluding  these  treeless  lands  (900  square  miles),  and  those 
cleared  by  cultiv^fion  and  pastures  (5,618  square  miles), 
making,  in  all,  only  about  one-eighth  of  the  entire  area, 
there  is  left  over  45,000  square  miles  of  timber  land,  abound- 
ing in  forest  trees  of  the  first  economic  importance  and  repre- 
senting vast  undeveloped  wealth.  Considerable  timber  has 
already  been  floated  down  the  streams  and  exported;  and 
railroads  are  being  rapidly  built  through  the  extensive  forest 
belts  of  the  State. 

hi  the  following  consideration  of  the  forest  trees  of  Arkan- 
sas, when  no  authority  is  given  for  statements,  it  may  be  un- 
derstood that  the  writer  has  made  careful  determinations 
from  specimens  found  growing  spontaneously  in  the  state. 
Naturalized  species  are  included,  also  some  species  grown  ex- 
tensivelv  for  ornament. 

Crowiy's  Ridge,  which  will  be  referred  to  in  the  distribu- 
tion of  the  forest  trees,  is  a  low  elevation  of  land  of  Quaternary 
age,  dividing  the  waters  of  the  White  and  St.  Francis,  and 
extending  from  the  north  boundary  of  the  state,  in  Clay 
county,  through  Greene,  Craighead,  Poinsett,  Cross,  St.  Fran- 
cis, and  Lee  counties,  to  Helena,  in  Phillips  county. 
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The  common  names  given  to  the  species  are  those  used  by 
the  citizens  of  Arkansas,  so  far  as  we  have  been  able  to  de- 
termine them. 

In  enumerating  the  species,  the  order  given  in  Sargent's 
Forest  Trees  of  North  America  has,  in  the  main,  been  followed. 
The  scientific  names  of  the  species  are,  in  every  instance,  the 
same  as  those  given  in  the  book  mentioned  above. 

The  common  names  of  the  orders  have  been  omitted,  as,  in 
most  cases,  the  name  is  suggested  by  the  common  names  of 
the  species. 

FOREST  TREES  OP  ARKANSAS, 
MAOHOLIACEAE 

Are  represented  by 

Magnolia  aonminata,  L.— (Cucumber  Tree.) 

In  Newton  county,  in  the  upland ;  in  ravines  along  the  foot-hills  of  the 
Paleozoic,  north  of  the  Arkansas  River,  as  far  as  the  west  boundary  of  the 
State.  It  is  sparingly  but  widely  distributed,  reaching  its  perfection  on 
Crowly's  Ridge,  attaining  a  diameter  of  four  feet.  We  do  not  know  of  its 
occurrence  south  of  the  Arkansas  River.  Not  plentiful  enough  in  the 
State  to  be  of  much  use. 

Magnolia  glanoa,  L. — (Kay  Tree,  Sweet  Bay.)  *. 

Swamps  of  South  Arkansas  (Lesq.),  also  bottoms  of  Little  River,  north 
part  of  Hempstead  county.  Fruit  and  bark  medicinal,  used  for  rheuma- 
tism and  intermittent  fevers.  Wood  compact,  suitable  for  inlaid  work 
and  joiners'  tools. 

Magnolia  umbrella,  Lam. — (Umbrella  Tree.) 

Garland  county,  near  Hot  Springs,  and  Montgomery  county,  where  it  is 
common  along  creeks  and  the  borders  of  swamps,  attaining  a  diameter  of 
ten  inches.     It  will  probably  be  found  elsewhere  in  the  State. 

Magnolia  grandiflora,  L— (Magnolia.) 

Not  native  so  far  as  known;  but  extensively  grown  throughout  the 
State  for  its  beautiful  flowers  and  glossy  evergreen  foliage. 

In  Southwest  Arkansas  it  attains  a  diameter  of  two  feet.  Further  re- 
searches may  prove  it  indigenous. 

Liriodendron  tnlipifera,  L.— (Poplar,  or  Tulip  Tree.) 

The  whole  length  of  Crowly's  Ridge.  Not  found  elsewhere  in  the  State. 
Common.  Attaining  a  diameter  of  four  to  five  feet.  Lumber  valuable. 
Cultivated  for  ornament  and  shade. 

AHOHACEAE. 

Asimina  triloba,  Dunal.— <Papaw.) 

Throughout  the  State  in  rich  soil.  In  favorable  situations  grows  fifteen 
inches  in  diameter.     The  fruit  is  eaten  by  man,  but  rejected  by  swine. 
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Large  trees  are  split  for  rails.     The  bark,  after  xuacerat|ion,  is  used  by  the 
country  people  to  make  ropes  and  mats. 

tiliag:bae. 

Tilia  amerioana,  L. — (White  Wood,  Bass  Wood,  Linden.) 

Rich  valleys  of  the  upland,  from  the  north  boundary  as  far  south  as 
Garlnnd  county.  Grows  to  be  three  feet  in  diameter.  The  lumber  is 
used  for  lath,  wagon  boxes  and  in-door  work.  Mats  are  made  from  the 
bark.     Tilia  alba  (Michx.)  has  not  been  observed  in  the  State. 

RUTAGEAE. 
Zanthozylnm  claya-hercnles,  L.— (Prickly  Ash.) 

This  spf  cies  is  not  distinguished  by  the  people  fi-om  Aralia  spinoza,  and 
both  are  called  ''Waii-a-UC  and  also  ''Tear- Blanket"  on  account  of  the 
spines  they  bear. 

Throughout  the  low  country,  in  rich  soil ;  attaining  a  diameter  of  eight 
to  ten  inches.  A  curious  tree,  with  warts  on  the  bark,  which  are  termin- 
ated by  spines.  Grown  at  Little  Hock  in  yards  (found  spontaneous  near 
by  on  the  Arkansas  River. — Warder). 

Bark  and  berries  aromatic,  bitter,  and  exciting  the  flow  of  saliva.  Used 
for  toothache,  also  as  a  sudorific  medicine. 

SIMAEUBAGEAE. 
Ailanthns  glandnlosus,  De»f.— (Tree  of  Heaven.) 

Introduced  from  China,  but  s^pontaneous  in*Aikansas  along  streams. 
Hard  to  eradicate  on  account  of  its  tendency  to  run.  Often  a  nuisMnce 
in  yards.  Foliage  fine,  but  the  staminate  flowers  have  a  disgusting  odor, 
as  have  also  the  leaves  and  bark  when  crushed.  We  are  glad  to  know 
the  tree  has  a  reputation  in  arid  regions  for  holding  embankments. 
Taking  all  things  into  consideration  it  has  but  little  to  recommend  it  as  a 

tiee  for  lawns  and  yards. 

ILEXINEAE. 
Ilex  opaca,  Ait— (Holly.) 

Oi»mmon  in  South  Arkansas.  Extends  along  the  low  country  in  the 
east  part  of  the  Stale  to  Southeast  Missouri.  Probably  not  spontaneous 
in  the  upland.  Wood  used  for  inlaid  work.  Tree  grown  for  the  orna- 
mental glossy  foliage. 

Ilex  deoidna,  Walt. 

Should  be  included  among  the  trees,  as  it  attains  a  diameter  of  eight 
inches  in  South  Arkansas,  and  has  a  well-defined  trunk. 

EHAMNAGEAR 

Cordalia  Obovata,  Hook.— (Blue  Wood.) 

Common  in  East  Texas,  and,  though  not  noticed  in  Arkansas,  without 
doubt  will  be  found  along  the  western  border. 

Bhamnns  Garoliniana,  Walt.— {Pole  Cat  Wood,  Brittle  Wood.) 
On  the  Neozoic,  from  the  northeast  to  the  southwest  part  of  the  State. 
Vol.  I— No.  9—3 
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Prefers  the  ridges.  ,  Mr.  T.  B.  Kitchens  furnished  Mr.  Shjirples  specimens 
large  enough  for  experinnents  from  Crnighead  county.  We  found  it  on 
the  Metamorphic  formations  of  Magnet  Cave,  in  Garland  county,  where 
specimens  were  seen  eight  inches  in  diameter.  The  w(K)d  is  very  brittle, 
and  the  plant  has  an  unpleasant  odor,  hence  the  common  names. 

CELASTKAGEAE. 

Enonymtlg  atroparpurens,  Jacq.---(Wahoo,  Burning  Bush.) 

Should  be  included  in  the  list  of  trees,  as  specimens  were  found  in  the 
vicinity  of  Little  Rock  thirty -five  feet  high,  and  with  a  well-defined  trunk 
six  to  seven  inches  in  diameter. 

SAPniDAGEAE. 

Aesculag  flava,  Ait. — (Sweet  Buckeye.) 

Said  by  Nuttall  to  grow  in  Arkansas.  Has  been  reported  from  the  In- 
dian country.  Though  it  has  eluded  our  search.Ve  suppose  it  grows  in 
the  State. 

Aesculag  glabra,  Willd. — (Ohio  Buckeye.) 

Occurs  plentifully  in  the  rich  bottoms  of  the  upland  in  Washington, 
Madison  and  Sebastian  counties.  Extends  as  far  southwest  as  the  north 
tributaries  of  the  Red  River,  where  specimens  were  seen  fifteen  inches  in 
diameter  The  roots  and  fruit  of  this  species  are  used  by  Indians  and 
whites  to  stupify  fish.  They  are  crushed  and  thrown  into  the  water,  or 
put  into  a  sack  and  dragged  through  it.  In  an  hour  or  two  the  fish  rise 
to  the  surface  af»parently  ilead.  The  victims  are  collected  by  wading  or 
gathered  from  a  boat.  This  method  is  resorted  to  when  the  water  is  low 
and  does  not  run  over  the  rifl[les.  All  the  fish  in  the  hole.  large  and  small, 
are  sacrificed  by  this  barbarous  practice.  The  leaves  and  fruit  of  this 
species  are  poisonous  to  stock,  and  it  is  not  uncommon  for  cattle  to  die 
after  eating  them. 

Sapindus  marginatns,  Willd.— (Soap  Berry.) 

Reported  from  the  State  by  Nuttall.  Found  by  Mr.  G.  W.  Lettermnn 
in  Nevada  county,  where  fine  specimens  one  foot  in  diameter  were  col- 
lected. 

Acer  dasyoarpnm,  Ehrhart. — (Soft  Maple,  White  Maple,  River  Maple.) 

Common  in  the  river  bottoms  of  Northwest  Arkansas,  wh'^re  specimens 
four  to  five  feet  in  diameter  occur.  It  seems  to  run  out  as  you  go  toward 
the  southwest,  where  it  is  replaced  by  A.  rubrum,  L.  Small  specimens 
were  seen  on  the  Saline  River,  but  none  further  southwest.  Lumber  much 
used  for  in-door  work.     Tree  ornamental. 

Acer  rnbrnm,  L.— (Red  Maple.) 

la  not  di.»<tinguished  from  the  preceding  by  the  country  people.  Both 
are  called  by  the  same  common  names. 

There  is  a  variety  of  this  species  in  South  Arkansas,  which  is  smaller, 
has  smaller  leaves  and  a  dark  bark.  This  species  occurs  throughout  the 
State,  but  reaches  its  greatest  development,  in  size  and  number  of  in- 
dividuals, in  the  river  bottoms  of  South  Arkansas. 
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It  is  found  sparingly  high  up  the  hills  in  the  northwest  part  of  the 
State. 

Acer  sacharinnm,  Wang.— (Sugar  Tree.) 

In  rich  valleys  of  the  mountains  it  becomes  the  source  of  considerable 
sugar.  Occurs  sparingly  as  far  southwest  as  the  north  tributaries  of  the 
Red  River. 

Var.  nigrum  occurs  in  Arkansas,  but  is  probably  only  a  lowland  form 
of  the  above  species, 

Vegrundo  aoeroides,  Moench.— (Box  Elder.) 

Sparingly  distributed  throughout  the  State  in  alluvial  soil.  Sometimes 
two  feet  or  more  in  diameter. 

Used  for  making  sap  troughs  and  ox-yokes.  The  lumber  is  sometimes 
used  for  in-door  work.  The  tree  is  quite  a  favorite  for  shade;  but  is  over- 
rated, being  short  lived,  and  subject  to  the  depredations  of  insects. 

ANACAEDIACEAE. 

Shns  typhina*  L. — (Staghorn  Sumac.) 

Is  said,  by  Mr.  Lesquereux,  to  grow  in  Arkansas,  but  we  have  not  seen 
it.  Mr.  L.  writes  me  that  perhaps  he  mistook  large  specimens  of  R. 
copallina  for  it,  as  the  leaves  had  fallen  when  he  traveled  in  Aikansas.  It 
was  not  then  known  that  R.  copallina  is  the  larger  species.  It  may,  how- 
ever, occur  in  the  State. 
Rhus  copallina,  h. — (Black  Sumac.) 

Attains  the  dimensions  of  a  tree  in  Arkansas.  Specimens  six  inches 
in  diameter  occur  in  the  northwest  part  of  the  State.  Larger  specimens 
were  observed  in  central  locations,  while  in  South  Arkansas  it  grows  to 
be  a  tree  over  one  foot  in  diameter. 

Rhus  COtinoides,  Buckley. — (Smoke  Tree.) 

Occure  in  Tennessee,  and  was  found  by  Xuttall  at  Eagles  Nest,  in  the 
present  boundary  of  the  Indian  Territory.  It  will,  no  doubt,  be  found  in 
North  Arkansas  between  these  points. 

LEQUMINOSAR 
Robinia  pseudacacia,  L.— (Black  Locust.) 

Extends  from  North  Arkansas  to  the  Red  River.  Prefers  rich  hill  sides 
with  a  north  exposure. 

Wood  durable.  Used  for  posts  and  wagon  hubs.  There  are  posts  in 
Northwest  Arkansas,  made  from  the  wood  of  this  species,  that  have  been 
set  fifty  years,  and  are  yet  quite  sound.  Over-rated  as  a  shade  tree.  Ugly 
in  old  age.  A  nuisance  on  account  of  the  habit  of  sending  up  sprouts. 
The  only  redeeming  features  are  the  fragrant  blossoms  and  compound 
leaves.     For  economic  purposes  it  has  few  superiors. 

Sophora  Offinis,  Torr.  and  Gray. 

According  to  Lindheiuier,  occurs  on  the  prairies  of  the  Red  River  in 
We.st  Arkansas. 

Oymnocladas  canadensis,  Lam.— (Coffee  Bean  Tree.) 
Sparingly  distributed  throughout  the  State;  common   in  the  eastern 
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portions  on  the  Quaternary.     Scarce  in  the  mountains.     Cultivated  in 
Little  Rock  for  ornament. 

Oleditsohia  monosperina,  Xutt. — (Water  Locust.) 

Saw  specimens  near  Little  Rock,  in  Cypress  swamps.  Said  by  Mr.  Let- 
terman  to  grow  from  northeasst  to  southwest  part  of  the  State  in  the  low 
country.  A  small  tree  of  no  economic  value,  though  the  foliage  is  hand- 
some. 

Oleditschia  triacanthos,  L.— (Honey  Locust.) 

Throughout  the  State  in  low  ground.  Much  more  common  in  South 
than  in  North  Arkansas.     Much  more  ornamental  than  the  Black  Locust. 

Gercig  oanadensig,  L.— (Judas  Tree,  Red  Bud.) 

Common  along  creeks  and  rich  hill  sides  throughout  the  high  country. 
Was  found  as  far  southwest  as  Texarkana.  Have  not  seen  specimens 
more  than  eight  or  ten  inches  in  diameter.  Wood  compact.  Flowers 
and  foliage  handsome.     Desirable  to  cultivate. 

ROSACEAE. 

Prnnns  americana,  Marshall. — (Wild  Plum.) 

Distributed  throughout  the  State  in  alluvial  soil,  sometimes  attaining  a 
diameter  of  one  foot.     Fruit,  variable  in  size,  color  and  quality. 

Pmiins  caroliniana,  Alton. — (Mock  Orange.) 

Occurs  Hcross  the  south  part  of  the  State  in  low  ground.  A  small  tree, 
but  sometimes  cultivated  for  ornament. 

Prnnns  chicasa,  Michx. — (Hog  Plum,  Chicka-sxrw  Plum.) 

Occurs  throughout  the  upland.     Found  in  the  country  by  the  earliest 

settlers.     If  not  spontaneous,  the  aborigines  must  have  introduced  it. 
Fruit  small,  but  quite  well  flavored  when   ripe.     Greedily  eaten  by 

swine. 

Prunns  penngylyanioa,  L. — (Bird  Cherry,  Wild  Red  Cherry.) 

Will  probably  be  found  along  the  north  boundary,  though  not  yet  seen 
in  the  State. 

Pyrug  serotina,  Ehrhart. — (Wild  Cherry  or  Cherry.) 

Common  in  the  uplands.  Extends  as  far  southwest  as  explorations 
have  been  made.  Attains  a  diameter  of  several  feet  in  Northwest  Arkansas, 
where  it  is  cultivated  for  economic  purposes.  Wood  used  for  cabinet- 
work.    Fruit  smdl  and  scarcely  edible.     Handiome  ornamental  tree. 

Pinns  corinaria,  L.—( Wild  Crab- .Apple.) 

Common  in  the  mountainous  portion  of  the  State,  on  the  borders  of 
prairies,  or  upon  hillsides.  Extends  as  far  Southwest  as  Hempstead 
county.  The  tree  is  handsome  in  flower.  The  fruit  is  larger  than  that 
of  the  Siberian  Crab-Apple,  but  sour  and  bitter.  In  Iowa,  when  good  ap- 
ples are  not  to  be  had,  the  fruit  of  this  species  is  largely  used  for  pre- 
serves and  apple-butter.  The  fruit  is  boiled  with  saleratus,  which  removes 
the  acidity  and  bitterness.  The  fruit  never  gets  soft,  as  is  the  case  with 
the  cultivated  apple. 
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Pyrus  arbutifolia,  L.— (Choke-berry.) 

Attains  the  dimension  of  a  tree  in  South  Arkansas. 

Grata8£riX8  aestivolis,  Torr.  and  Gray. — (May  iiaw,  .Apple  Haw.) 

Known  to  occur  by  observation  only  in  the  Southwest  part  of  the  State, 
but  probably  more  widely  distributed.  20-30  feet  high.  Fruit  large  and 
edible.     Used  to  make  sauce,  jellien,  tarts,  etc. 

Crataegus  OOOCinea,  L. — (Scarlet-Fruited  Thorn.) 

Found  sparingly  in  Northwest  Arkansas  and  as  far  south  as  the  center 
of  the  St'ite,  and  perhaps  further. 

Fruit  bright  red;  eatable.  Tree  a  few  inches  in  diameter';  height 
about  30  feet. 

Crataegus  crus-galli,  L.— (Cockspur  Thorn.) 

Found  when  explorations  have  been  made.  Probably  occurs  through- 
out the  State.  Very  plentiful  id  the  prairies  of  Northwest  Arkansas. 
There  are  several  varieties. 

Crataegus  flava,  Alton.     Var.  pvbescens. 
Found  in  South  Arkansas  in  low  ground. 

Crataegus  spathulata,  Michx.— (Coral-ben y.) 

Common  in  the  low  country.     Occurs  on  the  Palaeozoic  in  low  ground. 

A  beautiful  tree  when  in  fruit. 

Attains  a  diameter  of  20  inches  in  South  Arkansas.  Would  be  desira- 
ble in  cultivation. 

Crataegus  subvillora,  Schrad. 

Occurs  in  central  Arkansas,  and  in  the  Eastern  part  of  the  State,  ac- 
cording to  Mr.  Letterman. 

Crataegus  apifolia,  Michx. 

Common  in  South  Arkansas  on  the  Neozoic  formations.  A  fine  species 
with  small  fruit  and  beautiful  foliage.     Merits  cultivation. 

Crataegus  tomentora,  L.— (Pear  Thorn.) 

Occurs  sparingly  in  North  Arkansas. 

Amelauchier  oauadensis,  Torr.  and  Gray. — (Service-berry,  May  Cherry.) 
Quite  plentiful  in  the  mountains  of  Arkansas — growing  usually  upon 
the  edges  of  clitfs,  both  sand  and  lime,  but  sometimes  on  rich  hill  sides. 
The  form  found  in  Arkansas  is  var.  ohlongifoHa. 

HAMAMELACEAE. 

Liquidambar  styraciflua,  L.— (Sweet  Gum.) 

Exceedingly  common  throughout  the  low  country,  where  it  is  of  the  most 
abundant  growth  on  alluvial  soil.  Found  sparingly  through  the  elevated 
portion  of  the  State.  Attains  a  diameter  of  6  feet  in  South  Arkansas. 
The  wood  of  this  species  takes  a  fine  polish,  and  when  more  desirable 
timber  becomes  scarce  it  will  claim  attention.  The  foliage  surpasses  in 
beauty  that  of  the  Sugar  Tree.  The  fruit  is  also  ornamental.  The  wings 
on  the  trunk  and  branches  of  young  trees  are  curious.  The  young  shoots 
are  cut  for  canes. 
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Hamamelis  virfirinioa,  L.— (Witch  Hazel.) 

Attains  a  diameter  of  6  inches  in  South  Arkansas,  and  probably  merits 
a  place  upon  the  tree  side  of  that  obscure  boundary  between  trees  acd 
shrubs. 

ARALIAGEAR 

Aralia  gpinosa,  L. — (Tear  Blanket,  Wait-a-bit.) 

Plentiful  in  the  low  country  and  in  the  river  bottoms  of  the  upland. 
Attains  a  diameter  of  8  to  10  inches.  The  compound  leaves  and  conspicu- 
ous inflorescence  make  it  a  beautiful  and  striking  plant. 

COEHAGEAE. 

GornilS  florida,  L. — (Flowering  Dogwood*.) 

Common  along  cliffs,  ravines,  and  hill  sides  throughout  the  State,  also 
on  the  ridges  in  the  low  country,  'j'he  flower  involucre  conspicuous. 
Flowering  before  the  forest-trees  are  in  leaf,  it  is  quite  attractive.  The 
wood  is  hard  and  close  grained.  The  bark  bitter — used  as  a  tonic  and  to 
break  intermittent  fevers. 

Hyssa  capitala,  Wall.— (O^eechee  Lime.) 

Said  by  Nuitall  to  occur  in  the  swamps  of  South  Arkansas.  Has  not 
been  rediscovered. 

NyBsa  mnltiflora,  Wong.— (Black  Gum.) 

Common  throughout  Arkansan,  in  both  low  and' high  ground.  We  are 
inclined  to  think  that  N.  sylvatica  is  only  a  low  ground  form  of  this  species. 
Wood  tough  and  hard  to  split.  Used  for  wagon  hubs.  The  glossy  foliage 
and  gracei'ul  branches  combine  to  make  it  ornamental.  Attains  a  diam- 
eter of  several  feet  in  Arkansas. 

Hyssa  nniflora,  Walter.— (Large  Tupelo.) 

Found  as  far  North  as  Little  Rock,  growing  in  swamps  throughout  the 
south  part  of  the  State.  The  foliage  large.  A  beautiful  species  in  flower 
and  fruit.  U^ed  to  make  wooden  ware,  and  the  wood  of  the  roots  for 
cork. 

CAPRIFOLIACEAE. 

Vibnmum  primifolinm,  L.— (Black  Haw.) 

Throughout  the  State  on  rich  banks,  cliffs  and  along  streams.  Speci- 
mens were  seen  in  Drew  county  on  Bayou  Bartholomew. 

Viburnum  lentagO,  L.— (Sheep-berry.) 

Occurs  in  Northwest  Arkansas  in  low  ground.  Not  so  plentiful  as  the 
other  species. 

EEIGAGEAE. 
Oxydendram  arboreain,  D.  C. — (Sorrel  Wood,  Sourwood.) 

Found  by  Mr.  Lesquereux  in  the  mountains  of  Arkansas. 

Kalmia  latifolia,  L. — (Laurel,  Spoonwood,  Calico  Bush.) 
Found  in  North  Arkansas  by  Mr.  Lesquereux. 

Vaccineam  arboreum,  Michx. — (Farkle-berry.) 

Reaches  a  diameter  of  6  inches  in  South  Arkansas,  and  is  decidedly 
tree-like. 
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Rhododendron  maximum,  L. — (Gnat  Laurel,  Rose  Bay.) 

Mr.  Lesquereux  thinks  it  grows  iu  Arkansas,  but  is  not  positive  as  he 
had  only  leaves  to  examine. 

SOPOTACEAE. 
Bumelia  lanuginosa,  Pers. 

Common  throughout  the  upland  portions,  attaining  a  diameter  of  10 
inches.  Grows  on  cliffs  and  in  low  ground.  Has  received  no  common 
Dame. 

Bumelia  lycioides,  Gaertner. 

Said  to  grow  in  Arkansas  on  alluvial  soil  and  in  swamps. — (Nuttall.) 

EBENAGEAE. 
Diospyros  virginiana,  L. — (Pei-simmon.) 

Common  throughout  Ark.,  in  low  and  high  ground.  Fruit  used  to 
make  a  domestic  beer.     Attains  a  diameter  ot  18  inches. 

8TTRAGACEAE. 

Symplocos  tinctoria,  L'lleritier. — (Sweet  Leaf.) 

Occurs  in  .\rk,  about  Molvern  and  Te.xarkana,  according  to  Mr.  Letter- 
man,  and  plentiful  in  S.  Ark.,  according  to  Mr.  L.  We  have  specimens 
from  Union  county. 

Halesia  diptera,  L. 

We  found  it  quite  plentiful  about  Ilot  Springs,  in  low  ground.     Speci- 
mens 6  inches  in  diameter,  were  seen. 
Halesia  tetraptera,  L.— (Silver  Bell  Tree.) 

Credited  to  Arkansas  in  Prof.  C.  S.  Sargent's  Tree^  of  North  America. 
The  observer  is  not  known  by  us. 

OLEACEAE. 

Fraxinug  americana,  L.— (White  Ash.) 

Is  common  throughout  Ark.,  in  the  river  and  creek  bottoms,  or  occa- 
sionally in  dry  upland.     A  valuable  tree  for  economic  purposes. 

Frasinus  platycarpa,  Mich x.— (Water  Ash.) 

Is  not  uncommon  in  S.  and  S.  W,.  Arkansas,  in  river  swamps. 

Fraxinus  sambucifolia,  Lam.  -  (Black  Ash.) 

Found  in  swamps  and  along  streams  in  the  up  country.     Did  not  see  it 
in  S.  Ark. 
Fraxinus  viridiB,  Michx. — (Green  Ash.) 

Called  Blue  Ash  in  Arkansas,  common  in  the  river  bottoms,  and  also  in 
the  upland.     A  medium  sized  tree.     Wood  valuable. 

Fraxinus  quairangulata,  Michx.— (Blue  Ash.) 

Credited  to  Arkansas  in  Nuttall's  Catalogue  of  Arkansas  plants.  It  has 
not  been  rediscovered.     F.  viridis  is  called  Blue  Ash  by  the  farmers. 

Chionanthus  virginica,  L.— (Fringe  Tree.) 

Occurs  in  Southwest  .Arkansas.     Saw  specimens  in  Hempstead  county, 
al.so  in  Miller  county.     Specimens  were  found  d  to  S  inches  in  diameter. 
Osmonthus  americanus,  Benth  <&  Hook. — (Devil  Wood.) 

Occurs  in  Arkansas  according  to  Nuttall. 
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BIQirOiriACEAK 
Catalpa  Mgnonioides,  Walter.— (.Catalpa.) 

Th(tu<ih  C(  mmon  in  cultivation,  we  have  not.  seen  a  single  tree  in  Ar- 
kansas tliat  could  be  regarded  indigenous.  We  have  never  visited  the 
western  part  of  Benton  county  where  Prof.  Lesquereux  found  it  indig- 
enous. W' e  presume,  upon  examination,  it  will  prove  to  be  C  spechsa 
(Wai'der),  which  was  not  distinguished  from  C.  ibgnonoides  (Walt.),  at  the 
lime  Mr.  Lesq.  traveled  in  Arkansas.  It  will  be  interesting  to  look  the 
matter  up,  as  neither  species  has  been  found  native  so  far  West.  We  will 
endeavor  to  settle  the  question  in  the  near  future. 

Catalpa  speciosa,  Warder. — (Western  Catalpa.) 

This  interesting  species,  we  suppose,  grows  spontaneous  in  the  low 
country  just  west  of  the  Mississippi  Kiver.  ^ 

Inland,  it  occurs  in  Hempstead  county,  about  Washington,  attaining  a 
diameter  of  4  feet.  There  are  several  magnificent  specimens  in  the  Motel 
yard,  and  in  the  private  grounds  of  Judge  A.  B.  Williams,  at  Washington. 
The  plant  seems  to  be  naturalized,  and  grows  spontaneously  along  the 
creeks  and  streams  of  that  region.  The  oldest  settlers  tell  me  it  was  in- 
troduced from  La.  (More  hardy,  and  a  finer  tree  than  the  former.  Mr. 
J  no.  Teas  failed  to  find  it  where  it  did  not  seem  to  be  adventitious. 
Warder.) 

LAUKACEAE. 
Persea  carolinensis,  Nees.~(Ked  Bay.) 

Occurs  in  Southwest  Arkansas,  adjoining  the  Texan  border.  Will,  no 
doubt,  be  found  throughout  the  south  portion  of  the  State,  as  it  grows  in 
the  Gulf  States,  as  far  east  as  the  Atlantic  coast. 

Sassafras  officinale,  Nees.— (Sassafnis.) 

Common  through  the  State,  attaining  a  diameter  of  3  feet,  in  South 
Arkansas.     A  nuisance  in  sandy  soil,  the  sprouts  being  hard  to  eradicate. 

The  bark  of  the  root  medicinal.     Drunk  in  the  spring  in  the  form  of 

an  infusion  for  **  thinning"  the  blood.     The  wood  but  little  used.     Tree 

quite  ornamental. 

(7b  be  continued  in  the  next  number,) 


Miscellany. 
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MISCELLANY. 

Injuries  from  Mineral  Vapors  — A  de- 
cision important  alike  to  Agriculture 
and  to  Forestry  has  been  made  by  the 
Court  oF  Appeals  of  the  House  of 
Lords,  in  the  celebrated  Glen  corse 
case.  In  accordance  with  this  decis- 
ion, the  calcining  of  iron-stone,  or  of 
any  thing  else  which  emits  vapors 
injurious  to  vegetation,  can  be  sup- 
pressed on  complaint  of  any  one 
whose  trees  or  crop — within  one  mile 
of  the  origin  of  the  fumes,  are  in  the 
laist  dt»gree  injured.  Previous  to 
this,  in  many  parts  of  England,  the 
owners  of  woodlands,  as  well  as 
of  grain  fields  had  suffered  great 
losses  without  remedy.  The  late  decis- 
ion will  enable  them  to  get  protec- 
tion, and  the  principle  of  justice 
which  is  thus  established,  commends 
itself  to  the  good  sense  of  every  one. 
There  are  districts  in  the  United 
States  where  a  local  inconvenience  is 
Buffered  from  an  analogous  cause. 

Drouths  and  Floods  in  China  from  the 
Clenring  Off  of  Woodlands. — The  Hon. 
David  H.  Bailey,  late  U.  S.  Consul 
General  for  China,  in  a  paper  read  at 
the  Cincinnati  Meeting  of  the  Am, 
Forestry  Congress,  showed  the  dis- 
astrous effects  that  have  resulted 
from  the  denudiition  of  vast  tracts 
of  country  in  China.  He  said:  "Not 
only  have  the  hills  and  plains  been 
shorn  for  centuries  of  their  trees,  but 
of  that  luxuriant  herbage  which 
yearly  quickening,  yearly  dying, 
should  form  as  it  does  in  other  coun- 
tries, a  sponge  to  retain  the  moisture 
necessary  for  the  constant  fertiliza- 
tion of  the  soil." 

To  these  causes  might  be  attributed 
in  a  large  degree,  the  many  p.ppalling 
drouths  and  devastating  floods  which 
bad  afflicted  that  country,  and  the 


dreadful  famines  which  had  in  some 
years  destroyed  millions  of  the  in- 
habitants, and  of  which  he  presented 
many  horrible  details. 

A  Committee  of  Relief,  in  report- 
ing on  the  subjt^ct  said  : 

"The  denudation  of  forests,  and 
the  consequent  dessication  of  the 
soil,  are  a  well  known  occasion  of 
the  calamity  now  before  us.  China, 
as  well  as  other  countries,  is  griev- 
ously at  fault  in  this  respect,  and  the 
authorities  and  the  people  might 
well  learn  lessons  on  the  point,  from 
the  painful  experience  through  which 
they  have  lately  passed." 

This  waste  and  the  effects,  have 
been  growing  worse  every  year,  and 
yet  no  trees  are  planted  and  no  pros- 
pect of  better  times  could  be  fore- 
seen, and  he  remarks:  "It  is  a  sin- 
gular commentary  on  the  incon- 
sistency of  the  Chinese  character 
to  say,  that  they  have  a  supersti- 
tious veneration  for  trees,  and  yet 
in  many  districts  and  provinces  they 
destroy  their  forests.  There  is 
scarcely  a  villiige  in  treeless  Shansi 
without  its  old  sacred  trees,  cov- 
ered with  inscriptions,  either  cut  on 
wooden  boards,  or  written  on  slips  of 
paper,  cimtaing  the  Chinese  motto 
'*  Yu'ckHn-pi-ying — Ask  and  you  shall 
receive." 

'J'he  want  of  railroad  communica- 
tions, and  the  decay  of  their  system 
of  internal  navigation,  have  pre- 
vented that  equalization  of  supplies 
that  might  have  otherwise  tended  at 
least  to  diminish  if  it  did  not  wholly 
relieve  these  calamities,  which  from 
the  records  kept  for  more  than  a 
thousand  yeara,  show  that  they  have 
increased  in  proportion  as  the  wood- 
lands have  disappeared. 

American  Pomolojieal  Society. — This 
society  will  hold  its  19th  session  at 
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Philadelphia,  commencing  Septem- 
ber 12,  1883,  and  continuing  three 
days.  The  Society  is  the  guest  of 
the  Pennsylvania  Horticultural  So- 
ciety, and  its  session  will  be  held  at 
the  time  of  the  4th  annual  exhibi- 
tion of  the  Pa.  Hort.  Soc.  at  Horti- 
cultural Hall,  Broad  street  near  Lo- 
cust. Although  no  subject  directly 
relating  to  sylviculture  is  mentioned 
upon  the  programme,  there  are  some 
that  have  a  very  close  relation  to  it, 
and  among  the  active  officers  of  the 
Society  are  many  wlio  take  a  deep 
interest  in  Forestry. 

The  Wild  Cherry  Tree  in  the  Southern 
States. — In  a  letter  from  Prof  S.  R. 
Buckley,  of  Austin,  Texas,  the  fol- 
lowing facts  are  mentioned  in  regard 
to  the  Wild  Black  Cherry  (Prunas 
serotina)  in  Texas  and  other  Southern 
States.  This  tree  is  a  native  of  Texas 
being  quite  common  in  the  hilly 
region  Northwest  of  Austin.  I 
once  saw  a  tree  of*  it  in  full  bloom  in 
October,  a  few  miles  below  Shreve- 
port,  in  Louisiana.  However,  it  is 
not  uncommon  for  some  trees  at  the 
South  to  bloom  twice  in  the  same  sea- 
son, provided  there  is  a  long  drouth 
in  summer  succeeded  by  copious  fall 
rains.  The  Wild  Cherry  extends 
northwestward  in  Texas  to  the  mount- 
ains of  El  Paso  county,  near  Fort 
Davis.  In  Texas,  the  tree  is  seldom 
if  ever  more  than  six  inches  in  diam- 
eter and  thirty  feet  high. 

Probably  it  attains  its  largest  di- 
mensions in  the  rich  coves  near  the 
summits  of  the  mountains  of  North 
Carolina.  On  Shining  Rock  Mount- 
ain, in  Haywood  county,  of  that 
State,  I  measured  one  tree  of  it  14 
feet  6  inches  in  circumference  at  3  feet 
from  the  ground,  another  10  feet  8 
inches  at  the  same  height,  and  several 
more  of  nearly  the  same  dimensions. 


These  were  with  straight  boles  and  a 
height  of  70  or  more  feet. 

The  late  Prof.  Troost,  of  Tenn., 
many  years  ago  measured  some  Wild 
Cherry  trees  in  the  Smoky  Mount- 
ains of  Tennessee,  which  were  from 
12  to  14  feet  in  circumference,  and 
with  an  estimated  height  of  90  to 
100  feet.  (See  his  5th  Geological  Re- 
port of  Tennessee,  page  25.) 

A  Good  Example. — Mr.  Emerick 
Bell,  of  Mansfield,  0.,  in  a  letter  ad- 
dressed to  the  Forestry  Convention 
at  Cincinnati  in  1882,  says  he  then 
had  forty-five  rows  of  Black  Walnut 
trees  half  a  mile  long,  on  the  west 
side  of  his  farm,  and  the  same  num- 
ber of  Shell-bark  Hickory,  and  Chest- 
nut. He  had  done  this  since  the 
November  previous,  at  a  time  of 
year  when  most  farmers  were  idling 
away  their  time  in  winter.  He  had 
a  Walnut  tree  planted  in  1876,  that 
was  then  27  inches  in  girth.  It  had 
grown  from  5  to  9  feet  a  year,  and 
gained  an  inch  in  diameter  yearly. 
Mr.  B.  stated  his  intention  to  have 
growing  not  less  than  100,000  Black 
Walnut  trees,  if  his  life  was  spared 
to  the  age  of  eighty-five. 

Preservation  of  Seeds  in  Hot  and  Hu- 
mid C'imaies. — A  contributor  to  ''The 
Indian  Forester,"  in  its  February 
number  has' a  suggestion  upon  the 
storing  and  care  of  seeds  that  de- 
serves notice.  He  found  that  in 
hermetically  sealed  boxes,  and  in 
bottles  with  glass  stoppers,  the  seeds 
became  moldv  from  the  exhalation 
of  the  natural  moisture  within  them, 
especially  in  a  warm  climate.  He 
advised  placing  bags  of  charcoal 
among  the  seeds,  or  at  the  bottom  of 
the  box,  to  absorb  this  moisture,  and 
preferred  corks  to  glass  stoppers  in 
bottles    for  keeping    seeds,  as    less 
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liable  to  injure  them  by  molding.  | 
In  bottles  containing  seeds  appar- 
ently quite  dry,  he  had  noticed  in 
ten  or  twelve  days,  a  covering  of  dew 
within,  tliere  they  were  closed  with 
glass  stoppers,  but  not  when  closed 
by  corks. 

International  Forestry  Exhibition. — 
The  project  of  an  International  For- 
estry Exhibition  has  been  started  by 
the  Scottish  Arboricultural  Society, 
to  be  held  at  Edinburgh  in  the  sum- 
mer of  1S84,  and  with  the  expecta- 
tion and  hope  of  giving  a  new  im- 
pulse to  the  subject  generally. 

It  happens  that,  in  April  next,  the 
tri-centennial  of  the  University  of 
Edinburgh  will  come  around,  and  the 
opportunity  is  thus  offered  for  secur- 
ing an  interest  in  both  occasions  by 
appointing  them  at  times  that  will 
be  convenient  for  those  who  wish  to 
attend  both. 

One  of  the  results  hoped  for  is  the 
establishment  of  a  British  school  of 
Forestry — the  needs  and  opportuni- 
ties of  which  have  been  so  often 
urged,  but  hitherto  without  result. 
It  is  to  be  hoped  that  this  very  im- 
portant measure  will  not  be  long  de- 
layed. 

Working  of  Pine  Forests  for  JResinovs 
Products  in  Spain. — By  a  Royal  order, 
dated  February  17,  1883,  superceding 
those  of  earlier  date,   certain  pine, 
forests  may  be  leased  for  periods  of 
five    years;   the  system   of   working 
beinu  that   introduced   manv   years 
since  in  France  by  M.  Ilugues.    The 
size  of  the  inci>ions  in  resinage  in- 
tended for  longest  period  of  working  j 
is  limited  in  length  to  II. 15  feet,  and 
in  breadth  to  4.3  inches  at  the  top, 
and  4.7  inches  at  the  bottom.     They 
are  not  to  be  more  than  0.59  inches 
in  depth.     In  the  first  year  they  may 


be  opened  1.64  feet,  in  the  second 
and  third  years  each  1.97  feet,  in  the 
fourth  year  2.62  feet,  and  in  the  fifth 
year  2.95  feet. 

Bericht  uher  das  eidgenSssische 
Forsiwesen^  Jajd  und  Fischer d  in  Jahr^ 
18S2.  pp.  18.  [Report  upon  Federal 
Forestry,  hunting  and  fisheries.] — 
The  Swiss  national  system  of  forest 
management  dates  from  1874,  when 
an  amendment  to  the  constitution 
was  adopted  giving  to  the  Central 
government  the  right  to  supervise 
structures  for  the  protection  of  water- 
courses and  of  the  forest  police  in 
the  mountain  regions,  and  also  the 
power  to  regulate  fisheries,  hunting, 
and  the  preservation  of  mountain 
game,  and  the  protection  of  birds 
useful  to  land  and  forest  culture. 
This  report  gives  a  concise  statement 
of  the  progress  that  has  been  made 
under  the  above  authority  in  the 
several  cantons,  and  the  first  results 
of  the  system. 

Planting  Trees  in  School  Grounds.-^ 
This  is  a  tract  of  eight  pages,  con- 
taining a  letter  addressed  by  the 
editor  of  this  journal  to  the  Hon. 
John  Eaton,  U.  S.  commissioner  of 
education,  with  a  few  general  con- 
siderations upon  ornamental  plant- 
ing, and  suggestions  under  the  heads 
of  *'  Where  to  Plant,"  "  What  Should 
we  Plant?"  "  When  to  Plant,"  "  Ar- 
bor Day,"  "  An  Arboretum,"  and 
"Collections."  It  was  written  with 
the  view  of  interesting  the  children 
of  our  schools  in  the  subject  of  tree- 
planting,  and  in  the  hope  that  this 
impression,  early  formed,  may  be  car- 
ried through  life,  and  bring  result-s 
when  these  children  shall  have  be- 
come the  owners  of  the  land.  An 
immense  edition  has  been  issued, 
and  it  can  be  obtained  free  by  ap- 
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plication  to  the  commissioner  of  edu- 
cation at  Washington,  I).  C. 

BIBLIOGRAPHICAL    NOTICES. 

The  Forests  of  England  and  the  Mttn- 
aiement  nf  Ihcm  in  By- Gone  Times. 
Compiled  hy  John  Croumbie  Brown*, 
IX.  D.,  Edinburgh,  1883.  12mo.  pp. 
xiv,  263,  and  8. 

There  is  no  writer  in  the  English 
language  who  has  done  so  much  as 
the  Kev.  Dr.  Brown  towards  making 
known  the  systems  of  Forest  man- 
agement, and  of  special  education  in 
Fore.stry  upon  the  continent  of  Eu- 
rope. Ue  made  a  careful  survey  of 
the  flora  and  capabilities  of  the  col- 
ony of  the  Cape  of  Good  Hope,  where 
he  was  appointed  Government  Bot- 
anist in  1^6:^,  and  since  he  returned 
he  has  published  voluminous  works, 
the  principal  of  which  are  as  follows: 

1.  "  Uydrologv  of  South  Africa:  or 
details  of  the  former  IJydrographic 
condition  of  the  Cape  ol  (iood  Hope, 
and  of  causes  of  its  jiresent  ardity. 
with  suggestions  of  appropriate  rem- 
ed.es  for  this  aridity,'    1875. 

2.  ••  Water  Su  jply  of  S(»uth  Africa 
and  facilities  for  the  storage  of  it," 
1877. 

3.  *'  Forests  and  Moisture;  or  Effects 
of  Forests  on  humidity  oi  chmate." 
1877. 

4.  "  Pine  Plantations  on  Sand 
Wastes  in  France."   1878. 

5.  **  Keboisement  in  France;  or 
Records  of  the  He-planting  of  the 
Alps,  the  <'evennes,  and  the  Pyren- 
nees  with  Trees,  Herbage  and  Bush, 
with  a  view  of  arresting  and  prevent- 
ing the  destructive  consqueuces  of 
torrents."  1879. 

The  subjects  under  study  for  future 
publication  by  Dr.  Brown,  embrace  a 
wide  range  of  research  in  Forest 
Economies  and  .  the  connected  j 
sciences,  and  they  cannot  fail  to  | 
prove  of  great  value  to  the  student 
of  Forestry  wherever  the    English 


language  is  read.  The  number  of 
special  pamphlets  and  minor  publica- 
tions by  Dr.  Biown  upon  Schools  of 
Forestry,  etc.,  is  quite  considerable, 
lie  has  earnestly,  bit  thus  far  with- 
out success,  urged  the  importance  of 
e:«tablishing  one  or  more  Schools  of 
Forestry  in  Great  Brit^iin,  and  has 
pointed  out  the  opportunities  pre- 
sented in  connection  with  existing 
institutions,  and  public  forests  lor 
accomplishing  this  objr'ct  to  advan- 
tage, and  now  in  the  little  vol- 
ume under  notice,  he  has  confer- 
red a  new  benefit  upon  Forestry  by 
presenting  in  a  concise  historical 
form,  an  account  of  the  various  ex- 
isting and  former  forests  of  iireat 
Britain,  their  legislation  and  man- 
agement. II  is  inquiries  extend  back 
to  the  notices  of  forests  in  the  time 
of  Ihe  Romans  and  the  Saxons.  He 
gives  a  history  of  the  modern  Woods 
and  Forests,  with  notices  of  their 
traditions  and  literature;  the  Chases, 
Parks,  and  Woods,  their  devastation 
and  measures  taken  for  their  protec- 
tion, and  such  information  as  can  be 
aj'cerlained  concerning  former  for- 
ests and  the  remains  of  some  that 
have  been  buried,  and  submerged  in 
the  sea. 

To  the  reader  of  English  history. this 
work  will  afford  a  convenient  book  of 
reference; — to  those  who  take  pleas- 
ure in  tracing  the  origin  and  growth 
of  ideas  upon  the  protection  and  uses 
of  forests,  it  presents  a  most  inter- 
esting theme  for  study,  and  to  those 
who  regard  the  question  of  game  as 
an  important  element  in  the  main- 
tenance of  forests  for  its  protection, 
it  will  afford  much  information,  and 
lead  to  a  great  deal  more,  in  the  am- 
ple citations  that  it  contains  to  all  the 
more  important  literature  that  exists 
in  our  language  upon  this  subject 
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Proceedings  of  the  American  Forestry 
Congress,  at  its  Sessions  HUl  at  Ci'icin- 
wtti,  Ohin^  in  Apr  if,  18S2,  and  at  Mon- 
treal, Canada,  in  August,  I8S2.  With  a 
j^otice  of  the  Organization  of  the  American 
Fort'stn/  Association,  United  with  it  at 
the  Montreal  Meeting.  PuUished  Under 
the  Direction  of  the  Executive  Committee. 
Washington,  18S3.  pp.  44. 

ThU  is  a  journal  of  proceedings, 
with  Reports.  Constitution,  lists  of 
papers  presented,  and  a  list  of  mem- 
bers ;  but  it  does  not  contain  anv  of 
the  papers  read.  Every  member  is 
entitled  to  a  copy,  and  it  has  been 
mailed  to  every  one  whose  address 
was  known.  It  will  be  sent  to  such 
members  as  hare  not  received  it, 
upon  notice  being  given  to  the  editor 
of  this  Journal  at  his  home  resi- 
dence in  Lowville,  New  York.  The 
preparation  of  this  document  has 
been  somewhat  delayed,  in  order  that 
every  point  in  the  early  history  of 
this  organization  might  be  fully  set- 
tled, to  the  satisfaction  of  all  con- 
cerned, and  it  may  hereafter  be  re- 
garded as  an  authentic  statement  of 
the  beginning,  of  what  we  trust  may 
ber?after  become  a  long  and  un- 
broken series  of  publications  by  the 
American  Forestry  Congress,  each 
surpassing  the  one  before  it,  in  size, 
value,  and  numbers  in  the  list  of 
membership.  We  feel  assured  that 
at  a  future  time,  not  distant,  the  so- 
ciety may  be  able  to  publish  in  full, 
or  in  abstract,  the  papers  that  for  the 
present  can  be  noticed  only  by  their 
titles,  and  that  this  publication  may 
become  a  most  valuable  agency  for 
advancing  the  objects  for  which  it 
has  been  formed. 

The  Woods  and  Timbers  of  North 
Carolina,  liy  P.  M.  Hale.  A  com- 
pilation from  the  Botanical  and  Ge- 
ological   reports  of  Drs.  Curtis,  Em- 


mons and  Kerr,  to  which  are  added 
information  obtained  from  the  Cen- 
sus Bureau,  and  accurate  reports 
from  the  several  counties.  Raleigh, 
1883.  12mo.,  pp.  272,  with  a  map  of 
the  State. 

Tliis  little  work  reproduces  the 
report  of  the  Rev.  M.  A.  Curtis  on 
the  Woody  Plants  of  North  Carolinai 
occupying  nearly  two  hundred  pages, 
I  the  remainder  being  made  up  chiefly 
from  the  Reports  of  Prof.  W.  C.  Kerr, 
and  replies  to  inquiries  addressed  to 
the  several  counties.  It  brings  into 
convenient  and  accessible  form  a 
considerable  amount  of  information 
not  otherwise  readily  obtained,  and 
will  be  useful  to  those  in  search  of 
facts  upon  the  woods  of  that  State. 

Preliminary  Report  on  the  Forestry  of 
the  Mississippi  Valley,  awl  Trce-plmting 
q/i  the  Plains.  Washington,  1883. 
8vo.  pp.  45. 

This  pamphlet,  issued  by  the  De- 
partment of  Agriculture,  contains 
two  reports;  one  from  F.  P.  Baker, 
of  Kan:«a8,  occupying  the  first  36 
pages,  and  the  remainder  from  the 
Hon.  Robert  W.  Furnas,  of  Nebras- 
ka. In  the  former  there  is  given  a 
general  outline  of  the  extent  of  native 
woodlands  and  of  treeless  plains  be- 
tween the  Mi.*»si*8ippi  and  the  Rocky 
Mountains,  with  statements  from 
various  correspondents,  and  a  partic- 
ular account  of  the  results  of  'I'imber- 
culture  under  the  acts  of  Congress 
intended  for  its  encourtigtment, 
passed  in  1873,  1874,  and  1878.  He 
presents  the  opinions  of  various 
officials  under  whom  the  entries  for 
Timber-culture  have  been  made,  and 

repeats  in  substance  the  objection- 
able features  of  the  law,  which  were 

presented  in  the  Forestry  Report  of 

1877,  and  that  have  often  since  been 

confirmed  by  various  writers  upon 


430 


The  American  Journal  of  Forestry. 


this  subject.  This  fault  consisted  in 
the  neglect  to  provide  that  land  once 
entered  for  Timber-culture,  should 
not  thereafter,  in  case  of  failure  or 
abandonment  by  one  party,  be  sub- 
ject to  entry  under  any  other  form  of 
title  by  another.  The  defects  of  the 
law  are  strongly  stated  in  the  Report 
of  the  Commissioners  of  the  General 
Land  Office,  quoted  upon  page  283 
of  this  Journal,  and  a  reference  will 
be  suflficientfor  their  understanding. 

After  stating  some  general  facts 
upon  the  necessity  of  irrigation,  and 
the  extent  to  which  it  may  be  prac- 
ticed, Mr.  Baker  proceeds  to  give  the 
results  of  planting  upon  the  Western 
plains,  citing  the  accounts  given  by 
Mr.  Longstreth,  of  Kansas,  and 
others,  and  makes  sundry  suggestions 
concerning  the  protection  of  timber 
upon  the  public  lands,  the  establish- 
ment of  experimental  stations,  the 
duty  of  railroad  companies,  and  the 
advantages  of  planting  by  the  owners 
of  land  generally. 

The  latter  portion  of  this  pam- 
phlet, by  Mr.  Furnas,  contains  much 
valuable  information  in  a  concise 
form  relating  to  the  native  varieties 
of  timber  trees,  the  characteristics  of 
some  of  the  more  important  ones, 
a  table  of  measurements  of  growth, 
the  order  of  preference,  modes  of 
planting  and  management,  some  ol 
the  injuries  to  which  plantations  are 
liable,  and  the  importance  of  favor- 
ing the  spontaneous  growth  of  trees. 
He  recommends  as  a  general  rule 
the  planting  of  trees  at  intervals  of 
four  feet  at  first,  in  rows  each  way, 
with  a  view  of  cutting  out,  first  one- 
half,  and  then  half  of  the  remainder, 
as  the  growth  requires  it  and  the 
trees  become  crowded.  From  the 
results  of  a  calculation  that  he  pre- 
sents, including  an   estimate  of  the 


spontaneous  growth,  he  concludes 
that  over  6()5J  millions  of  trees  have 
been  started  bv  artificial  means,  or 
by  natural  seeding,  within  the  State 
of  Nebraska,  during  the  last  twenty- 
eight  years.  The  extensive  expe- 
rience and  observation  of  Mr.  Furnas 
upon  this  subject,  will  give  confidence 
to  his  statements,  and  afford  strong 
grounds  of  inducement  for  more  ex- 
tensive planting  throughout  the  more 
western  of  the  prairie  States. 

In  the  order  of  tree-planting  in 
Nebraska,  numerically  stated,  he 
places  the  trees  of  that  region  in  the 
following  order,  viz.:  Cottonwoods, 
Box  Elder,  Soft  Maples,  Elms,  Ashes, 
Black  Walnut,  Ilonev  Locust.  Catal- 
pa,  Oaks,  flickories,  Kentucky  Toffee, 
Hackberry,  Mulberry.  Black  Cherry 
Tree,  Black  Locust,  Larch.  Sycamore, 
and  Willows.  Two-thirds  of  tlie 
whole  are  Cottonwoods,  because  most 
easily  obtained,  cheapest,  of  most 
rapid  growth,  and  surest  almost  every- 
where they  are  planted. 

Of  spontaneous  growths  in  the  or* 
der  of  value,  he  places  Oaks,  (Red 
and  Black  perhaps  predominating); 
Hickories,  (more  shag-bark  than 
others);  Black  W^alnut,  Elms,  Linden, 
White  Ash,  Mulberry,  and  Hackberry 
on  higher  lands; — on  bottoms,  Cot- 
tonwoods, Box  Elder,  Willows,  Syca- 
mores, Soft  Maples,  Green  and  Water 
Ash. 

In  the  order  of  ultimate  value  gen- 
erally, he  arranges  deciduous  trees  as 
follows :  W^hite,  Burr,  and  Chestnut 
Oaks;  Black  and  White  Walnuts; 
White,  Green,  and  Blue  Ash;  Black 
Cherry,  Catal  pa,  Black  Locust,  Honey 
Locust,  Kentucky  Coffee  Tree,  Elms, 
Hickories.  Larch,  Soft  Maple,  Hack- 
berry,  Mulberry,  Cottonwoods,  Wil- 
lows, and  Box  Elder.  For  presenter 
near    value,    the    Cottonwoods,    es- 
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pecially  the  Yellow,  arcvalraost always  | 
pre  (erred.  There  are  two  species*, 
the  Yellow,  (Populus  momV//Vra),  and 
White,  (P.  heterophyUa),  the  former 
making  excellent  lumber,  particu- 
larly for  inside  uses,  not  exposed  to 
the  weather.  For  shingles,  only 
Pine,  Cedar,  or  Walnut  are  superior. 
Both  make  good  iuel  after  reasonable 
drying  or  seasoning.  Old  steamboat 
and  mill  men  prefer  half-seasoned 
Cottonwood  to  any  other  obtainable 
in  that  region,  claiming  that  they  get 
more  steam  from  it.  Much  is  also 
used  in  burning  brick,,  and  no  other 
wood  holds  nails  so  well. 

Of  the  coniferous  species,  the  first 
preference  is  for  the  Red  Cedar,  after 
which  come  the  White,  Scotch,  and 
Austrian  Pines,  in  the  order  of  value, 
and  as  usually  planted.  These  estim- 
ates apply  particularly  to  the  State 
of  Nebraska,  but  would  probably  ap- 
ply to  the  adjoining  portions  of  Iowa, 
Kansas,  and  Dakota,  without  material 
change. 

Shaxie  Trees^  Indigenous  Shrubs  and 
Vii\es.  2d  Ed.  Revised  and  Im- 
proved. By  J.  T.  Stewart,  M.D  , 
Peoria,  111.,  1883.  8vo.  pp.  37. 
This  is  an  eminently  practical  de- 
scription of  the  principal  native  trees, 
shrubs  and  vines,  growing  around 
Peoria,  with  suggestions  concerning 
transplanting,  pruning,  and  manage- 
ment, especially  in  the  streets  of 
cities  and  villages.  In  his  conclud- 
ing remarks  he  notices  the  hygienic 
effect  of  properly  shaded  and  orna- 
mented streets,  by  reducing  the  tem- 
perature in  summer  and  in  affording 
shelter  from  the  glare  of  the  sun,  and 
th(*  discomfort  of  dusty  and  sun-burnt 
streets.  In  a  street  eighty-five  feet 
wide,  a  drive-way  of  thirty-five  feet  \ 
in  the  middle  is  enough  for  all  uses. 
This  would  allow  of  eight  feet  side 


walks,  and  give  ample  room  on  each 
side  for  grass-plals,  flower-beds  and 
trees,  thus  adding  immeasurably  to 
the  comfort,  healthfulness,  and 
beauty  of  the  place,  while  it  still  af- 
forded ample  room  for  driving  every- 
where. 

Woody  Plants  of  Ohio,  Arranged  Un- 
der their  Apftropriate  Botanical  Orders. 
in//i  liemarks  upon  their  Uses,  Qualities 
and  Stmrces.  By  J  no.  A.  Warder, 
Pres.  American  Forestry  Association 
assisted  by  Davis  L.  Jamrs  and  Jo- 
seph V.  James,  of  the  Cincinnati  Soc. 
of  Natural  History.  8vo.  pp.  40. 
Presented  at  the  Meeting  of  the 
Agricultural  Convention  of  Ohio,  in 
Columbus,  January,  1882. 

This  is  a  systematic  catalogue  of 
wood  bearing  plants,  with  their  bo- 
tanical and  common  names,  and  re- 
marks concerning  their  range,  size, 
and  economical  uses.  It  includes 
such  introduced  species  as  are  found 
to  grow  in  the  open  air. 

Forestry ;  a  Magazine  for  the  Country. 
Editeti  by  Francis  George  Heath.  Au- 
thor of  '^Autumnal  Leaves,"  "Our 
Woodland  Trees,"  "The  Fern  World," 
etc.,  etc. 

Under  the  above  title,  and  in  a 
new  dress,  our  English  cotemporary, 
late  "  The  Journal  of  Forestry  and 
Estates  Management,"  begins  its  new 
series  and  seventh  volume.  The  May 
number  before  us,  contains  80  pages 
of  text ;  has  a  considerable  amount 
of  pictorial  illustration,  and  in  typo- 
graphical execution  and  paper,  it 
shows  a  marked  improvement  upon 
the  preceding  volume.  Being  under 
the  same  editor  and  publishers,  it 
promises  to  be  well  sustained  in  its 
editorial  and  business  departments, 
and  we  cordially  wish  it  abundant 
success. 
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Der  Frostshaden  des  Winters  1879-80. 
und  des  Spdtfr<»stes  von  19,  20  Mai,  1880, 
an  den  Uoizf/ewdchsen  in  dir  iSchwcis. — 
[Injuries  to  wood-growth  in  Switzer- 
land, from  the  Frost  in  the  Winter 
of  1S79-S0,  and  from  the  late  frost, 
May  19, 20. 18S0.]  By  T.  Coaz,  Federal 
Forest  Inspector,  Bern,  1882.  4to.  p. 
176. 

The  extraordinary  damages  result- 
ing from  these  frosts,  led  the  Swiss 
Federal  Government  to  issue,  on  the 
8th  of  December,  1880,  a  circular  to 
its  forest  agents,  making  particular 
inquiries  concerning  these,  injuries, 
and  the  report  before  us  contains  the 
results  of  this  investigation.  An  en- 
tire season  had  in  the  meantime 
passed,  and  it  was  thought  that  the 
permanent  eflfects  of  the  cold  would 
be  fully  known.  The  report  contains 
a  map  of  Europe,  marked  with  isother- 
mal and  inobarometric  lines,  and  with 
the  prevailing  directions  of  the  winds 
within  the  period  between  the  14th 
and  28th  of  December.  1879,  showing 
a  progressive  increase  of  pressure 
from  755  mm.  on  the  outer  margin 
to  780  in  the  center,  and  an  increase 
of  cold  like  progression  amounting  to 
--'2if  Centigrade  (— 4  F°)  near  the 
same  central  point. 

It  is  to  remarked  that  in  this,  as 
upon  other  occasions,  the  disaster 
was  due  quite  as  much  to  the  condi- 
tion of  tlie  trees  nnd  to  the  formation 
and  ripening  of  their  wood,  as  to  the 
intensity  of  the  cold.  The  effects 
were  most  severe  in  valleys  liable  to 
fogs,  and  upon  southern  slopes  where 
the  sun  could  strike  the  trees  while 
frozen.  In  the  latter  case,  the  bark 
would  become  loosened  and  fall  off  in 
great  sheeU,  while  with  a  northern 
aspect,  and  with  more  exposure  to 
the  winds,  the  injuries  were  less.  In 
some  cases  where    deciduous    trees 


were  killed  down,  the  stump  would 
put  forth  an  abundant  crop  of  shoots 
from  near  the  roots,  and  in  young 
plantations,  by  cutting  back,  there 
still  remained  a  fair  promise  of  growth 
from  the  roots.  The  Beech  showed 
no  signs  of  recovery  in  this  way, 
.the  bark  on  the  south  side  cleav- 
ing off.  and  the  dead  leaves  being 
retained.  There  was  generally  an 
increased  tendency  to  sprout  from 
the  roots. 

The  frost  of  May  19-20,  killed  the 
leaves  of  young  firs  and  spruces  very 
generally.  Tho.se  exposed  to  the  sun 
suffered  much  more  than  those  in 
tlue  shade,  and,  in  many  instances,  the 
white  firs  from  25  to  60  years  old 
were  cracked  so  badly  that  they  were 
cut  down,  as  not  promising  a  future 
value,  although  still  partly  alive. 
This  report  gives  in  detail  the  facts 
and  opinions  of  a  great  number  of 
observers,  and  presents,  in  tabular 
form,  a  list  of  species  observed,  the 
elevation  above  tide,  actual  and  com- 
parative amount  of  injury  in  various 
localities,  and  remarks. 

Essai  sur  les  Jiepevplements  artificieh^ 
et  la  restauration  des  videset  clahicres  des 
Forets. — [Essay  upon  artificial  re- 
planting and  filling  of  blanks  and 
clear  spaces  in  the  forests.]  By  Ar- 
thur Noel,  Paris,  1882.  8vo.  p.  352, 
and  three  plates. 

This  work  was  prepared  under  the 
inducements  offered  by  the  society 
of  French  Agriculturists  for  an  essay 
on  the  best  methods  for  securing, 
with  certainty,  the  replanting  of  small 
open  spaces  in  woodlands.  It  pre- 
sents an  admirable summarv of  meth- 
ods  for  replanting  generally,  and 
deserves  the  careful  study  of  all 
who  desire  information  upon  this 
subject. 
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FORESTS  AND  FOREST  TREES  OF  TEXAS  * 

By  T.  V.  MUNSON,  op  Denisok,  Tex. 

ARCTOSTAPHYLOS,  tomentosa,  (Mountain  Mahogany, 
or  Mansinita — little  Apple,)  a  beautiful  broad-leavecl 
evergreen,  closely  allied  to  the  Laurel  of  the  East,  but  attaiu- 
ing^from  15  to  30  feet.  The  wood  is  very  hard  and  admits  of 
a  high  polish.  It  is  found  on  the  hills  and  mountains  of  the 
Presidio  river  and  westward  to  California. 

Nearly  all  the  growth  in  Western  Texas,  toward  the 
Rio  Grande,  presents  a  low,  scraggy,  thorny  aspect.  Acer 
rubrum  (Red  or  Swamp  Maple),  common  in  bottom  lands  of 
Eastern  Texas.  Fine  as  an  ornamental  tree,  but  of  little  valud 
otherwise.  Very  abundant  along  the  Angelina,  Neches,  and 
Sabine  rivers.  A.  sacchariiium,  chiefly  on  the  hilly  lands^ 
along  the  last  above-named  rivers.  It  is  also  reported  i\\ 
Bandera  County,  Western  Texas.  A,  Negundo,  or  Negundq 
aceroicles  (Ash-leaved  Maple,,  or  Box-Elder),  occurs  on  all 
streams  of  mentionable  size  in  the  State,  east  of  the  meridian 

*  The  alphabetical,  rather  than  scientiiic  arrangement,  according  to 
natural  orders,  is  chosen  as  being  simpler  and  easier  for  reference. 

Frequently  species  which  are  only  shrubs  are  mentioned  when  there 
are  trees  in  the  same  genus,  or  when  of  sufficient  importance  to  be 
worthy  of  mention.  This,  it  is  presumed,  will  be  no  detriment,  as  often 
persons  are  as  much  or  more  interented  in  shrubs  or  small  trees  as  they 
are  in  some  large  trees,  and  find  them  occasionally  of  more  real  value. 
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of  San  Antonio.  Trees  two  feet  in  diameter  and  70  feet  high 
are  occasionally  found.  It  is  more  extensively  and  success- 
fully planted  on  the  uplands  throughout  the  State  than  any 
other  of  the  Maple  family. 

The  Soft,  White  or  Silver  Maple  {Acer  dnsycarpum)y  doea 
not  occur  native,  so  far  as  learned,  but  succeeds  quite  well  in 
deep,  rich  soils. 

JEsculus  arguia  [Buckley].    Cherokee  county,  East  Texas. 

JE.  pavia  (Red  Buckeye).     Near  streams,  East  Texas. 

Algarobia  glandulosa  (Mesquit,  or  Texas  Gum-Arabic 
Tree).  This  deserves  more  than  mere  mention.  It  occurs  iQ 
all  the  prairie  country  of  Central  Texas,  westward  from  the 
Navasota  river,  and  southward  from  the  Trinity,  in  North 
Texas,  to  the  Table  Lands  ("Staked  Plains  "),  and  far  across 
the  Itio  Grande  into  Mexico. 

It  is  generally  a  scraggy  shrub,  but  in  some  places  grows  25 
or  30  feet  high,  and  8  to  20  inches  in  diameter.  Groves  or 
forests  of  it  (I  hardly  know  which  to  call  them),  at  a  little  dis- 
tance, present  the  appearance,  when  out  of  leaf,  of  an  old,  di- 
lipidated  Peach  orchard.  Though  the  top  is  generally  so  small^ 
yet  the  roots  are  exceedingly  bulky,  of  a  firm  heavy  texture, 
possessing  intense  heat-producing  properties.  It  can  be  used 
green  in  the  forge  with  almost  equal  effect  as  charcoal.  Like 
Hickory  and  some  other  woods,  it  rapidly  destroys  a  stove  or 
grate.  It  is  the  chief  fuel  of  a  vast  region  in  the  grazing  por- 
tions of  the  state.  It  does  not  interfere  with  the  pasturage. 
On  the  contrary,  the  pods,  with  their  bean-like  seeds,  are  greed- 
ily eaten  by  the  stock,  which  rapidly  fatten  on  them  when  in 
sufficient  quantity.  The  roots,  when  dug  and  delivered,  usually 
bring  $6  to  (10  per  ton,  and  serve  as  good  a  purpose  as  so 
much  coal. 

The  wood  above  ground,  as  well  as  of  the  roots,  is  heavy, 
firm,  and  admits  of  a  high  polish,  and  would  make  a  fine  ve- 
neering for  furniture.  Most  of  the  region  occupied  by  it  will 
necessarily  remain  a  great  grazing  ground,  and  this  will  be 
the  only  timber  and  fuel,  except  what  may  be  imported.  In 
its  native  regions,  where  cultivated  lands  have  been  aban-* 
doncd,  the  Mesquit  springs  up  and  occupies  the  land.  It 
makes  a  very  durable  fence  post. 

Amelanchier  Canadensis  (Service  Berry,  June  Berry,  etc). 
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Eastern  Texas,  along  streams,  alao  mountains,  Western 
Texas. 

Asimina  triloba  {PBL^B,yi).  Found  occasionally  on  Red  river 
and  in  Eastern  Texas. 

Betula  nigra  (Block  Birch).  Eastern  Texas.  Near  Pal- 
estine, Anderson  county,  I  saw  specimens  50  to  80  feet  higbt 
and  12  to  24  inches  in  diameter,  with  straight,  smooth  bodies. 

Buvielia  lanuginosa  (Leatherwood,  Shittah  or .  Chittim- 
wood,  Southern  Buckthorn).  Chiefly  in  Eastern  Texas. 
There  is  a  variety,  {lycioides,)  in  Northern  Texas,  along  Red 
river  bluffs  and  tributaries.  Height  25  to  50  feet,  wood  almost 
worthless,  but  the  young  plants  will  make  a  hedge,  little  in- 
ferior to  Osage  Orange.  B.  reclinata  occurs  on  the  Rio  Grande, 
with  larger  fruit  than  the  above. 

Carpinus  Americana  (Hornbeam).  Occasional  in  South-east- 
ern Texas,  15  to  80  feet. 

Carya  alba  (Shell-bark  Hickory).  Plentiful  and  large  in 
localities,  Eastern  Texas. 

C.  amara  (Bitter,  or  Swamp  Hickory).  Streams,  Eastern 
Texas. 

C.  Buckleyii  [Durand],  (Black  Hickory),  a  larger  tree 
than  C  tomentosaj  closely  resembles  it  in  general  aspect. 
Common  throughout  all  the  Post  Oak  region  of  Texas,  but 
most  abundant  on  rich,  loamy,  sandy  land.  Regarded  as  a 
mark  of  good  fruit-soil  in  North  and  East  Texas.  Nut  very 
sweet,  with  rather  thin  hull,  but  thick  inner  shell,  50  to  75 
feet  high.  Wood  usually  knotty  and  hard  to  split.  Makes 
excellent  fire-wood. 

C  glabra  (Pig-nut).  Streams,  Eastern  and  Northern  Texas. 
Extends  further  west  than  the  three  preceding. 

C.  myristicceformis  [Mx.],  (Nutmeg  Hickory).  "  Central  and 
Southern  Texas. 

C.  olivoBformis  (Pecan).  Found  near  all  fresh  water, 
where  timber  grows,  throughout  the  State.  On  the  head- 
waters and  tributaries  of  the  Trinity,  Brazos,  Colorado,  Gua- 
dalupe, San  Antonio,  and  Nueces  rivers,  are  gathered  the  cele- 
brated Texas  Pecans.  The  trees  in  the  bottom  lands  of  these 
rivers — except  the  last  three,  where  they  are  smaller  and  more 
scraggy — often  attain  to  3  and  4  feet  in  diameter,  and  75  to 
100  feet  in  height.    There  are  fine  bodies  of  this  timber  along 
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Jled  river,  which  will  afford  ample  material  of  this  kind  for 
carriages,  wagons,  handles,  etc.,  for  a  long  time.  The  trees 
%re  protected  by  a  special  statute  from  the  ax  of  nut-hunters, 
who  often  fell  large  trees  for  a  single  crop. 
.  It  is  an  easv  timber  to  cultivate  in  artificial  forest,  and 
doubtless  the  time  is  not  far  off  when  improved  varieties  will 
b^  propagated  by  budding  and  grafting  in  the  nursery,  and 
large  plantations  m'ade  for  the  commercial  value  of  the  nuts. 
An  orchard  would  come  into  bearing  here  in  six  to  eight 
years ;  and,  when  once  established,  would  be  good  for  centu  ries, 
and  as  profitable  as  almost  any  other  tree-fruit,  exclusive  of 
the  constantly  increasing  value  of  the  timber. 

There  is  a  single  tree,  some  two  feet  or  more  in  diameter, 
and  75  or  80  feet  high,  standing  in  an  open  field  two  miies 
north-feast  of  Denison,  bearing  the  general  appearances  of  the 
species,  except  the  nut,  which  is  under  average  size,  and  has 
a  lighter  color,  and  a  tnuch  harder  and  thicker  shell  than  usual, 
and  a  flavor  resemblins^  the  Shell-bark  Hickorv.  I  have  re- 
garded  this  merely  as  an  uncommon  variety,  till  recently,  at  " 
New  Orleans,  at  the  meeting  of  the  Miss.  Val.  Hort.  Society, 
Mr.  Holsinger,  of  Missouri,  I  believe,  exhibited  a  similar  nut, 
though  larger  and  better,  the  tree  of  which  resembles  the  Pecan. 
Prof.  S.  M.  Tracy,  the  former  secretary  of  the  society,  and 
Professor  of  Botany  in  the  State  University,  Columbia,  Mo., 
told  me  that  two  or  three  such  trees,  from  various  sections,  had 
biqen  made  known  to  him,  and  that  he  was  inclined  to  regard 
them  as  hybrids  of  the  Pecan  with  other  species  of  Carya. 
Can  this  not  be  a  new  species? 

C.  sulc({ta.     Said  to  occur  in  Eastern  Texas. 

C  tomentosa  (Mocker-nut,  Bull  Hickory).  Northern  and 
Jlastern  Texas.     Scarce, 

Casianea  pumila  (Chinquapin).     Southeast  Texas. 

Catalpa  speciosa.  Though  not  native,  that  I  can  learn  of, 
yet  it  is  perfectly  at  home,  and  in  neighborhoods  on  Red 
river,  where  it  was  introduced  from  Arkansas  thirty  or  forty 
years  ago,  it  is  spreading  into  the  woods. .  It  is  of  the  easiest 
culture  here  in  the  nursery,  on  the  street,  and  in  artificial  for- 
est. It  certainly  will  play  an  important  part  in  the  improve* 
ment  of  Texas  praires,  as  elsewhere  further  north. 
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The  C  bignonicFides  grows  equally  well,  but  does  not  make 
such  fine  trees. 

CeJtis  occiiientalis  (Hackberry).  \      Both   species   occur   in 

C,  Mississippiensis.  J  rich  timber-lands  through- 

out the  state. 

C.  pallida.    Found  in  Western  Texas,  along  the  liio  Grande. 

Cerasus  capollin  (Texas  Wild  Cherry).  Mountains  West- 
ern Texas,  20  to  30  feet. 

C.  Caroliniana  (Mock  Orange,  Wild  Peach).  This  beau- 
tiful broad-leaved  evergreen  occurs  along  the  various 
streams  of  South-east  and  South  Texas,  and  is  much  cultivated 
in  yards  as  specimens,  or  in  hedges  for  screens.  It  bears 
shearing  well. 

Calais  Canadensis  (Red-bud).  Occurs  in  the  limestone 
timbered-land  throughout  the  State,  but  most  abundantly  in 
Northern  Texas. 

Ghionanthus  Virginica  (White  Fringe  Tree).  Near  Hous- 
ton on  Buftalo  Bavou. 

Cornus  Florida  (Flowering  Dogwood).  Common  in  bot- 
tom lands  in  East  and  Central  Texas,  along  Red  river,  and 
Northward  in  Indian  Territory. 

C  alternifolia,  C.  paniculata,  C.  stricta  and  C,  sericea.  Along 
streams  and  in  swamps  in  Eastern  and  South-eastern  Texas. 
Shrubs. 

Cratcegus  (Red  Haw).  Numerous  species  are  found  through- 
out the  shrubby  lands  of  the  State,  but  mostly  in  Northern 
and  Eastern  Texas. 

Diospyros  Virginiana  (Common  Persimmon).  Abounds 
all  through  North,  East  and  Central  Texas.  The  fruit  is  usu- 
ally larger  and  finer  than  this  species  produces  further  North, 
and  occasionally  a  variety  is  found  with  fniit  from  IJ  to  2 
inches  in  diameter,  of  excellent  quality,  ripening  in  August 
and  September.  A  Dr.  Durr,  while  hunting,  several  years 
ago,  found  such  on  the  Colorado  river  in  an  isolated  grove, 
all  alike,  from  which  he  saved  seeds  and  distributed  among 
friends  in  Burnet  county.  The  seeds  were  planted  and  trees 
are  growing,  from  which  fine  fruit  is  expected.  These  are 
known  as  the  "  Dr.  Durr  Persimmon." 

J).  76'xana  (Black  Persimmon).    Is  found  in  South-western 
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Texas,  and  in  Mexico.  It  is  not  equal  to  the  Common  in 
fruit  or  wood.  The  fruit  beiug  black  when  ripe,  gives  the 
common  name. 

Fagus  ftrruginea  (Beech).  Of  fine  size  on  the  Neches,  An- 
gelina and  Sabine  rivers,  Shelby  county,  etc. 

Frangula  Caroliniana  (Aldor  Buckthorn).  Along  streams, 
Northern  and  Eastern  Texas. 

Fraxinus  Americana  (White  Ash).  Occurs  along  most 
streams  of  the  State.  Especially  large  in  bottoms  of  Red 
river  and  other  streams  in  Northern  Texas,  with  limestone 
soil. 

F.  pubescens.    Northern  Texas,  in  ravines  on  high  land. 

F.  quadrangulata.    Eastern  Texas,  forest  region. 

F,  viridis.     Eastern  Texas. 

All  the  Ashes  are  more  or  less  adapted  to  artificial  forest- 
culture  in  Texas,  and  the  wood  seems  to  have  a  firmer  and 
tougher  texture  than  further  north,  thus  making  it  very 
yaluable  for  handles  and  machine  buildii^g. 

Gleditschia  triacanthos  (Uoney  Locust).  In  variety,  found 
more  or  less  in  all  timbered  belts,  especially  in  bottoms.  Val- 
uable for  forest-culture. 

G.  monosperma.  South-eastern  Texas,  swampy  bottoms, 
small,  and  not  as  valuable  as  the  common  species. 

Gh/mnocladus  Canadansis  (Ky.  Coffee  Tree.     Eastern  Texas. 

Hoopesia  arborea  [Buckley].  Grows  on  hills  near  the  gulf, 
IJ  miles  below  Corpus  Christi,  and  probably  other  localities 
nearthe  mouth  of  the  Nueces  river.  Twenty  to  twenty-five  feet 
high,  8  to  12  inches  in  diameter.  Bark  of  trunk  and  branches 
smooth,  of  a  pale-green  color.  Makes  a  beautiful,  spreading, 
compact  shade-tree.  Leaves  bi-pinnate  1  to  3-paired,  leaflets 
8  to  6-paired.  Flowers,  axillary ;  solitary,  yellow,  with  red- 
dish-brown lines  near  the  base  of  petals. 

Ilex  ambigiia.    A  small  tree,  South  Texas,  deciduous. 

J.  Cassine  (Cassena  or  Yaupon :  Indian  and  Mexican  Tea- 
Shrub).     East  and  South  Texas,  evergreen. 

/.  decidua.  Common  on  lime  soils  along  streams  all  through 
North  and  Central  Texas.  In  mild  winters  nearly  ever- 
green, and  it  retains  its  scarlet  berries  in  great  profusion  and 
brightness  nearly  all  winter.     A  beautiful  shrub. 

I.  Dahoon,    Swamps,  near  the  coast. , 
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/.  opaca  (American  Holly).     South-eastern  Texas. 

Juglans  nigra  (Black  Walnut).  More  or  less  on  all  alluvial 
"bottoms  of  Eastern,  Northern,  Central  and  Southern  Texas. 

J.  rupestris  (Dwarf  Walnut).  Occasional  along  streams 
westward  from  Austin,  on  the  Slano,  Concho,  Devirs,  and 
Pecos  rivers. 

Juniper  us  Virginiana  (Red  Cedar).  In  Eastern  Texas, 
places  along  Red  river,  the  Trinity,  Brazos,  Colorado,  and 
their  tributaiies,  it  is  quite  abundant  and  furnishes  vast  num- 
bers of  telegraph  poles,  fence-posts,  etc. 

•/.  occidentalis  (Mountain  or  Western  Cedar,  Oregon  Cedar). 
Appears  in  its  eastern  limits  near  Austin,  and  occurs  in  the 
hilly  and  mountainous  country  westward,  on  the  Pecos,  Rio 
Grande,  New  Mexico,  on  to  California  and  Oregon.  In  Texas 
it  grows  from  10  to  50  feet,  according  to  locality.  The  wood 
is  very  firm  and  durable. 

J.  pachypklcea  [Torr].  Hill- sides,  Western  Texas,  New 
Mexico,  and  Mexico,  10  to  25  feet,  spreading,  scraggy, 
often  forked  near  the  gfound.  Bark,  thick  and  checked,  re- 
sembling the  bark  of  pine.  Fruit  large,  sweetish,  edible. 
Would  make  a  pretty  ornamental  tree. 

Larix  .     Low,     spreading,    pendulous.      Found 

along  the  beach  near  Galveston,  and  is  extensively  used  on 
the  island  next  the  gulf  as  a  wind-break  against  the  sea-breeze, 
and  is  said  to  take  up  the  excess  of  salt  from  the  air,  so  that 
other  trees  and  plants  will  grow  readily  behind  it,  whereas 
they  perish  without  its  interposition.  Small  branches  plucked 
and  cast  upon  the  wet  sand  of  the  beach  quickly  take  root, 
and  if  unmolested  rapidly  grow  to  a  height  of  15  to  20  feet. 
The  sprays,  if  drawn  through  the  mouth,  have  q^te  a  salty 
taste.  It  will  grow  into  a  beautiful  and  compact  hedge  if 
properly  planted  and  sheared. 

Liquidambar  styraciflua  (Sweet-Gum).  One  of  the  most 
abundant  and  finely  proportioned  trees  along  all  the  large 
streams  in  South-eastern  Texas.  Excellent  for  trays,  butter- 
molds  and  other  utensils  needing  tough,  light  wood.  Not 
otherwise  valuable  as  a  timber,  but  is  a  fine  shade-tree  in  moist 
soils.     Handsome. 

Magnolia  acuminata  (Cucumber-Tree).  Sparingly  in  North- 
eastern Texas. 
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M.  fuscata  (Bananna  Shrub).  Jasper  county,  Sabine 
fiver  (?).     Cream-colored  flower,  exceedingly  fragrant. 

M.  glauca  (Sweet  Bay).  Confined  to  the  swampy  lands  of 
the  Neches,  Angelina,  Sabine,  and  lower  Trinity.  Some- 
times attains  to  50  or  60  feet.     Nearly  evergreen. 

M,  grandiflora.  Found  in  bottoms  from  50  to  100  miles 
inland  from  the  gulf,  and  extending  from  the  Colorado 
eastward  into  Louisiana.  Some  places  along  the  lower  Trin- 
ity, in  Trinity,  Walker,  San  Jacinto,  and  Polk  counties,  it  at- 
tains to  two  and  three  feet  in  diameter,  and  to  60  or  70 
feet  high. 

Madura  aurantica  (Bois  d'Arc,  Osage  Orange).  This 
valuable  tree  is  naturally  confined  to  central  Northern 
Texas,  and  50  to  75  miles  northward  of  Red  river,  in  the 
Indian  Territory,  but  it  is  grown  easily  and  rapidly  to  fine 
size  in  all  settled  parts  of  the  state,  as  elsewhere.  It  reaches 
its  greatest  size  along  the  streams  in  Dallas,  Collin,  Hunt, 
Fannin  and  Grayson  counties.  Have  seen  specimens  from  3 
to  4  feet  in  diameter,  and  60  to  70  feet  high.  For  further  re- 
marks on  this  invaluable  species,  see  "  The  Osage  Orange  as  a 
Forest  Tree,"  in  the  Kansas  State  Horticultural  Society's 
Forestry  Manual  for  1881. 

Morns  rubra  (Red  Mulberry).  Along  alluvial  bottoms 
throughout  the  state.  In  Eastern  Texas  it  grows  to  large 
size,  but  in  Western  Texas  it  dwindles  almost  to  a  shrub,  yet 
is  very  prolific  of  fruit  in  this  form.  There  are  several  well 
marked  varieties.  One  of  these  found  in  Cherokee  county 
by  Dr.  F.  L.  Yoakum,  produces  a  fine  fruit  almost  a  month 
earlier  than  other  kinds. 

M.  micrd^hylla  [Buckley].  On  hills,  vicinity  of  Austin  and 
westward.  From  12  to  20  feet  high.  Fruit  black,  sour,  very 
rough,  ripe  last  of  May. 

Melia  Azedarach  (Pride-of-India,  China-Berry  Tree). 
Though  this  doubtless  is  an  introduced  species,  yet  scattered 
specimens  are  found  in  the  forests  miles  away  from  any  habi- 
tation, and  of  largest  size.  Along  Red  river  and  in  Eastern 
Texas  I  have  seen  such,  and  in  the  Brazos  bottoms,  and  along 
Buftalo  bayou,  below  Harrisburg,  it  has  long  been  found  as  a 
forest  tree. 

A  variety,  umbracuUformis  (Texas  Umbrella  Tree).     Was 
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first  brought  to  notice  about  40  years  ago  by  J,  Burke,  Sr.,  of 
Houston,  Tex.,  who  found  a  tree  of  this  form  growing  on  an 
old  place  in  the  woods  near  Buffalo  bayou.  It  grows  rapidly 
when  young,  and  almost  equally  well  in  all  portions  of  the 
state.  It  is  very  easily  transplanted  and  makes  a  dense,  dark, 
glossy  umbrella-head  without  pruning.  It  has  not  proved 
hardy  in  Kansas,  though  quite,  so  in  Northern  Texas  and 
Southern  Indian  Territory.  The  tree  is  short-lived  and  rathdr 
easily  broken  by  hard  winds ;  yet,  for  a  quick,  perfect,  hand- 
some shade,  I  know  nothing  to  take  its  place  where  it  will 
grow  well.  By  planting  alternately  with  it,  some  long-lived, 
hardwood  tree,  almost  an  immediate  effect  can  be  had,  and 
when  the  Umbrella  Tree  begins  .to  fail,  the  long-lived  tree  is 
ready  for  service,  » 

Nyssa  aquatica.  South-eastern  Texas  swamps.  Small  tree 
usually,  but  occasionally  large.  In  low  pine-barren  swamps, 
shrubby. 

iV.  capitata  (Ogeechee  Lime).  Small  tree  in  swamps 
near  the  coast.  Fruit  about  an  inch  long,  agreeably  acid. 
Mrs.  Young's  "  Flora  of  Texas;"  but  Prof.  Mohr,  of  Mobile, 
says  it  has  only  been  observed  in  Western  Florida. 

N.  Caroliniana,  Neches  river,  and  eastwai*d.  Probablv  th^ 
same  as  aquaiica. 

N.  muWflora  (Tupelo,  Sour  Gum,  Black  Gum,  Pepperidge). 
Frona  the  Colorado  through  Eastern  Texas.  In  Anderson, 
Cherokee,  Rush,  and  adjoining  counties,  it  grows  to  large  sizei. 

JV.  UTiiflora  (Large  Tupelo).  Found  in  the  swamp  lands  of 
the  same  region  with  vmltiflora  and  grows  to  much  larger  size, 
even  equaling  the  Bald  Cypress  growing  by  its  side.  Makes 
superior  hollow-ware. 

Ostrya  Virginica  (Hop-Hornbeam).  Occurs  much  in  the 
same  localities,  of  about  the  same  size,  20  to  80  feet,  as  the 
Hornbeam  (Carpimis  Americana),  though  it  liked  a  dryer  soil; 

Pinus  australis  (Long-leaved  or  Yellow  Pine).  This  grows 
to  the  grandest  proportions,  and  constitutes  the  finest  forests 
in  the  state ;  occurring  in  San  Jacinto,  Liberty,  Polk,  Hardin, 
Tyler,  Jasper,  i^ewton,  Angelina,  San  Augustine,  Sabine,  Na,* 
codoches,  and  Shelby  counties,  and  eastward  into  Louisiana. 
Immense  quantities  of  timber  are  sawed  in  all  these  counties^ 
and  carried,  on  the  newly-built  railroads,  westward  to  the  cities 
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and  towns  in  the  prairie  lauds,  for  the  various  building  pur- 
poses. 

P.  edulis.  A  valuable  timber  tree  found  in  the  mountains 
of  Presidio  and  El  Paso  counties,  40  to  80  feet  high. 

P.  mitia  [Michx.],  P.  variabilis  [Purch.]  (Short-leaved 
Pine.)  Found  in  the  same  region  as  the  Long-leaved  Pine, 
and  extending  further  north  and  west,  producing  large  quan- 
tities of  firm,  fine-grained,  non-resinous  lumber. 

P.  iaeda  (Loblolly  or  Old-Field  Pine).  Found  extending  in 
great  forests  northward  and  westward  from  the  region  of  the 
Long  and  Short-leaved  Pines,  from  50  to  100  miles.  It«  west- 
ern limit  is  an  isolated  forest  near  Bastrop,  in  Bastrop  county, 
on  the  Colorado.  !N'ext  eastof  this  it  occurs  in  Austin  county, 
on  the  Brazos,  thence  its  western  border  runs  up  the  Nava- 
sota  to  its  headwaters,  from  which  it  bears  northeast  through 
the  counties  of  Freestone,  Henderson,  Van  Zandt,  Rains,  Hop- 
kins, and  Red  river,  into  the  Indian  Territory  and  Arkansas. 
It  grows  quickly  to  immense  size,  and,  like  the  Short-leaved 
Pine,  when  the  old  forests  are  cleared  away,  it  at  once  sends 
up  a  young  growth  which,  if  protected,  would,  in  the  course 
of  a  generation  or  two,  be  again  ready  for  the  ax.  Here  is  a 
large  practical  field  for  legislation — to  protect  these  young 
forests  from  fires  and  other  destructive  agents.  The  land  usu- 
ally is  worthless  for  other  purposes. 

Planera  aquatica  (Planer  Tree).  Twenty  to  thirty  feet 
high,  in  river  swamps  South-east  Texas. 

Platanus  occidenialis  (American  Plane,  Buttonwood,  Syca- 
more). Timbered  bottoms  in  all  parts  of  the  State,  It  is  used 
much  as  a  street  tree  in  many  towns  of  Eastern  and  Southern 
Texas,  succeeding  finely.     Should  be  more  planted. 

Populus  angulata.  Chiefly  in  Southern  Texas,  and  closely 
allied  to  P.  monilifera  (Cottonwood).  Occurs  along  the  larger 
streams  throughout  the  State,  and  across  the  Rio  Grande  into 
Mexico.  Owing  to  its  easy  growth  from  transplanting  or  from 
cuttings,  and  its  rapid  growth  in  all  soils,  it  must  ever  play 
an  important  part  as  a  beginning-tree  for  wind-breaks  and 
shelter  to  kinds  more  difficult  to  start. 

Prunas  Americana.  Streams,  North-western  Texas,  "  Pan- 
handle." 

P.   Chicasa    (Chickasaw   Plum).      Is    found   wild    in    all 
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parts  where  other  trees  grow,  but  especially  along  the  western 
streams,  the  head  waters  of  the  Colorado,  Brazos,  Trinity,  and 
Red  rivers,  to  the  Staked  Plains,  and  is  said  to  produce  as  fine 
wild  fruit  on  some  trees  as  the  Wildgoose  Plum,  several  of 
which  have  been  introduced.  There  are  varieties  beginning 
to  ripen  as  early  as  the  Alexander,  and  others  as  late  us  Smock 
Peaches.  To  this  species  the  West  and  South  look  chiefly  for 
their  successful  plums.  Valuable  hybrids  have  already  ap- 
peared, and  no  doubt  others  of  greater  merit  will  follow.  The 
earlier  ones  take  the  place  of  the  Cherry  here,  which  fruit  has 
usually  been  unreliable. 

P.  glandulosay  P.  pumila  and  P.  pygmcBy  are  dwarf,  worthless 
species,  usually  growing  in  poor,  sandy  soils. 

P.  umbellata  (?)  The  species  I  speak  of  now  is  usually 
regarded  as  P.  Americana,  But  I  have,  growing  in  my 
grounds,  a  number  of  varieties  of  P.  Americanay  viz:  Miner, 
from  Pennsylvania;  Weaver,  from  Iowa;  Clinton,  origin  not 
known  to  me ;  Deep  Creek,  from  Kansas ;  Miuetonka,  Wazata, 
etc.,  from  Minnesota;  Yosemite,  red  and  yellow,  from  Utah, and 
others  from  various  sections.  Yet  this  species  does  not  at  all 
agree  with  Am.  in  its  characters,  except  the  tree,  when  shed 
of  leaves,  strongly  resembles  it,  but  grows  to  larger  size,  hav- 
ing seen  specimens  30  to  40  feet  high,  and  8  to  12  inches  in 
diameter. 

I  sent  samples  of  leaf,  branch  and  fruit,  to  Prof.  Thomas 
Meehan,  who  pronounced  it  P.  umbellata;  but  Elliott,  who 
classified  P.  umb.j  gives  a  somewhat  different  description  than 
what  is  applicable  here.  He  says,  for  P.  umb.y  leaves  1  to  IJ 
inches,  while  in  this  they  are  from  2  to  4  inches  ;  and  he  says 
the  fruit  is  rarely  half  an  inch  in  diameter  and  ripens  in  Au- 
gust, while  this  has  fruit  fron  J  to  1  inch,  and  usually  ripens 
late  in  September  or  first  of  October,  hanging  on  till  frosts 
come.  It  has  a  very  heavy,  white  bloom ;  while  Americana  has 
little  or  none.  In  this  it  agrees  with  umbellata.  It  is  rarely 
known  to  sprout  from  the  roots,  even  when  plowed  around  in 
iields,  where  specimens  have  been  left  in  clearing;  while  Amer- 
icana,  Chicasa^  etc.,  sprout  very  badly.  I  hardly  think  the 
critical  eye  of  Prof.  Meehan  would  have  been  deceived,  and 
conclude  that  Elliott's  description  of  the  species  was  not  quite 
broad  enough.    This  species  is  common  on  the  timbered  lands 
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of  Northern,  Central  and  Southern  Texas,  having  learned  of 
it  in  Victoria  county  through  Mr.  G.  Onderdonk.  It  extends 
northward  into  the  Indian  Territory,  and  seems  to  occupy 
about  the  same  region,  probably  a  little  broader  than  the 
Osage  Orange.  We  are  experimenting  with  it  as  a  stock  for 
Plum  and  Peach,  with  every  indication,  so  far,  of  provingthe 
best  spioutless  Phim  stock  yet  tried.  It  grows  very  thriftily, 
so  as  to  keef)  up  with  the  Peach,  and  takes  the  bud  or  graft  of 
Peach  and  other  Plums,  as  they  do  it,  very  readily.  Have  sent 
seeds  and  scions  to  nurserymen  in  various  parts  of  the  country 
for  experiment.  It  will  grow  in  wet  and  "  dead  lands,"  where 
the  peach  will  not  thrive ;  and,  though  not  entirely  exempt,  it 
is  rarely  attacked  by  the  "  Boiler." 

Quercus  alba  (White  Oak).  There  is  a  belt  of  this  extend- 
ing mainly  from  Hopkins  county,  in  North-eastern  Texas,  down 
the  higher  lands  adjoining  the  Sabine  and  Neches  (which  soils 
are  a  fine  red  sandy  loam  on  red  clay  foundation)  for  200 
miles,  more  or  less,  turning  westward  in  Newton  and  Jasper, 
thence,  in  a  narrow  belt  of  very  fine  timber,  to  Montgomery 
and  Walker  counties,  with  some  scattering  further.  Hon.  W. 
R.  Harris,  of  Sulphur  Springs,  Hopkins  county,  told  me  he 
had  split  from  one  tree  40  good  railroad  ties  (narrow  gauge), 
and  that  the  White  Oak  in  his  section  was  remarkable  for  its 
large  proportions  and  excellent  quality.  This  species  is  not 
found  in  Central,  Western  or  Northern  Texas,  so  far  as  learned 
by  me. 

Q.  aquaiica  (Water  Oak,  Spotted  Oak),  In  Eastern  Texas, 
it  having  alternate  belts  or  spots  of  black  and  w-hite  on  the 
body,  by  which  it  can  be  distinguished  from  quite  a  distance. 
It  is  almost  evergreen  in  North-east  Texas,  and  quite  so  in 
South-east  Texas,  where  a  poor  observer  would  suppose  it  to  be 
Live  Oak,  Q,  virens.  Var.  hybrida,  a  larger  tree  than  the 
regular  species,  with  ash-colored  branchlets. 

Q.  castanea  (Chestnut  Oak,  Yellow  Oak).  Rocky  woods, 
East  Texas. 

Q,  Coiesbaei  (Turkey  Oak,  Sand  Jack.)  Dry  pine-barrens, 
East  Texas. 

Q,  clnerea  (Upland  Willow  Oak,  Blue  Jack).  Pine-barrens, 
East  Texas. 
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Q.  eoceinea  (Scarlet  Oak).  Valuable,  strong  lauds,  North 
and  East  Texas. 

Q.  Durandii  [Buckley],  (Texas  White  Oak).  Banks  of 
streams  in  Middle  and  Southern  Texas,  40  to  50  feet.  A 
valuable  timber.    Also  found  in  Alabama  (Dr.  Mohr). 

Q.  EmoryiL  On  the  Pecos  and  Limpio,  Western  Texas. 
Beautiful  shrubby  evergreen. 

Q.  falcata  (Spanish  Oak).  Eastern  and  Southern  Texas. 
Var.  paffodcefolia  [Elliot]  has  larger  leaves,  with  11  to  13  lobes. 
Dry  woods. 

Q.  Georgiana  [M.  A.  Curtis].  Dry  woods,  6  to  8  feet,  in 
clusters,  Eastern  Texas. 

Q.  imbricaria  (Shingle  Oak).     Mountains  of  Western  Texas. 

Q.  lyrata  (Overcup  or  Swamp  White  Oak).  Northern  and 
Eastern  Texas,  in  rich  lowlands.     A  large  tree. 

Q.  macrocarpa  (Burr-Oak,  Mossy-Cup  Oak).  In  great  va- 
riety and  of  large  size,  along  rich  bottoms.  Northern  and  East- 
ern Texas. 

Q,  Michauxii  (Basket  Oak,  Cow  Oak,  Swamp  Chestnut- 
Oak),  llave  observed  only  two  or  three  specimens,  near  Red 
river,  in  Grayson  county.  These,  and  their  seedlings,  now 
growing  in  my  grounds,  would  suggest  the  idea  of  hybrida- 
tion between  the  Burr-Oak  and  Rock-Chestnut  Oak,  from  the 
varying  form  of  leaves,  fruit,  and  their  favorable  proximity 
for  mixing.  But  the  abundant  occurrence  of  this  valuable 
species  in  Eastern  Texas  and  other  Gulf  states  forbids  the 
idea  of  hybridation.  It  occurs  in  Texas  as  far  west  as  the 
Trinity  river.    From  60  to  90  feet. 

Q.  montana  [Willd],  monticola  [Mx.]  Found  in  the  hilly 
parts  of  Western  Texas.  Probably  only  a  variety  of  ^. 
prunus. 

Q.  nigra  (Black  Jack).  Occurs  all  through  Eastern,  North- 
ern and  Southern  Texas,  in  great  and  almost  worthless  abun- 
dance, as  the  wood  is  of  little  value.  On  Medina  Creek,  above 
San  Antonio,  seems  to  be  the  most  westerly  point  on  which  it 
has  been  found. 

Q.  oblongifoHa,  Mountains  of  the  Limpio,  Western  Texas, 
westward  to  California.  In  Texas  it  is  shrubby,  6  to  15  feet, 
but  grows  20  to  30  feet  high  in  California. 

Q.  obtusiloba  [Mx.],  Q.  steUata  [Willd.],  (Post  Oak).    Found 


446  The  American  Journal  of  Forestry. 

more  or  less  on  all  dry,  sandy  lands  in  the  eastern  portions  of 
the  state,  especially  abundant  along  both  sides  of  Red  rivef, 
in  the  Lower  (Grayson,  Cook,  and  Denton  counties)  and  Up- 
per Cross- Timbers  (Montague,  Clay,  Jack  and  Palo-Pinto 
counties),  across  the  head  winters  of  the  Trinity  and  Brazos. 
There  are  large  bodies  of  it  in  North-east  Texas.  These  for- 
ests are  composed  chiefly  of  fine  specimens  of  this  valuable 
Oak,  but  Q.  nigra,  coccinea,  prunus,  and  other  species  of  tree, 
are  intermingled.  A  variety,  breviloba  (which  Emory,  with 
doubt,  places  here)^  occurs  in  the  mountain  gorges  of  Western 
Texas.  Var.  parvifolia,  a  shrub  or  small  tree,  on  sand  ridges 
near  the  coast. 

Q.  palustris  (Pin  Oak).     South-east  Texas. 

Q,  PheUos  (Swamp  Willow  Oak).  Eastern  and  Southern 
Texas. 

Q.  prinus  (Swamp  Chestnut  Oak).  Abundant  along  the 
rich  bottoms  of  North-east  and  Middle  Texas.  Valuable  for 
timber.  It  would  .especially  make  a  beautiful  furniture,  from 
its  being  so  beautifully  waved  in  grain,  and  allowing  a  high 
polish,  but  the  "  old  settlers  value  it  highly  for  its  heavy  masts, 
which  often  will  fatten  hogs  nicely  without  corn :  var.  discolor 
or  bicolor  (Swamp  White  Oak  of  the  North),  also  occurs.  The 
species  seems  very  variable,  according  to  soil  and  locality, 
scarcely  two  trees  are  found  identical  in  leaf  or  fruit. 

Q,  prinoides  (Chinquapin  Oak).  San  Jacinto  river,  east- 
ward. 

Q,  rubra  (Red  Oak).    Common  in  Eastern  Texas. 

Q.  San  Sabiana  [Buckley],  (Shin  Oak,  Post-Oak  Runner). 
San  Saba  county,  northward,  shrubby,  8  to  15  feet. 

Q.  Texana  [Buckley].  Hills  about  Austin,  close  grained, 
large,  valuable. 

Q,  iinctoria  (Black  Oak,  Yellow-Barked  Oak).  Common  in 
Eastern  Texas. 

Q,  virens  (Live  Oak).  This  species  finds  a  genial,  broad 
home  in  Texas,  extending,  where  other  timber  occurs,  from 
the  lower  Trinity,  westward  and  southward,  keeping  within 
about  50  miles  of  the  coast,  and  rising  in  the  grandest  speci- 
mens and  forests  known  of  the  species,  as  it  crosses  the  Brazos, 
and  especially  on  the  Colorado,  where  it  attains  from  75  to 
100  feet  high  and  4  feet  in  diameter.    But  it  is  of  lower  and 
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more  spreading  habit  further  south  along  the  Guadalupe,  San 
Antonio,  ISTueces,  and  the  smaller  intermediate  streams,  and  on 
tiie  liio  Grande,  whence  it  straggles  on  into  Mexico.  Away 
on  the  Pecos,  nearly  400  miles  from  the  Trinity,  it  finds  its 
western  limit,  vlt  runs  up  the  Brazos,  Colorado,  and  their 
tributaries,  to  their  mountainous  head  waters,  where  it  has  a 
stunted,  spreading  form.  From  Hidalgo,  on  the  Rio  Grande, 
to  its  northern  limits,  in  Baylor,  Archer,  and*^  Jack  counties, 
are  500  miles.  All  that  vast  territory,  300  by  500  miles,  has 
the  Live  Oak  as  one  of  its  most  pleasant  and  distinct  charac- 
teristics, in  all  the  timber-belts,  which  are  chiefly  found  along 
the  streams.  However,  about  the  center  of  this  great  region, 
comprising  the  counties  of  Comal,  Kendall,  Hays,  Blanco, 
Gillespie,  Mason,  Llano,  Burnet,  Lampasas,  Brown,  Hamil- 
ton, Comanche,  Taylor,  Callahan,  Eastland,  Erath,  Hood,  and 
others,  there  is  a  hilly,  mountainous,  well-watered  country, 
quite  generally  covered  with  forest  trees,  of  numerous  species 
besides  the  Live-Oak.  This  hilly  region  promises  very  favor- 
able to  fruit-growing,  especially  to  the  stone-fruits  and  grapes, 
and  the  Live-Oak  w^ould  be  an  admirable  tree  of  which  to 
form  wind  breaks,  as  also  would  the  Cedars,  common  here. 

Sapindus  marginatus  (Soap  Berry,  Wild  China).  Found 
in  bottoms  of  Northern  and  Eastern  Texas,  20  to  40  feet  high. 
Wood  very  close-grained  and  heavy,  though  little  used. 

Sassafras  officinale.  All  through  timber  region  of  Eastern 
Texas. 

Salix  fuctda '(Shining  Willow).     South-east  Texas. 

S.  wiyra  (Black  Willow),  every-where  along  streams. 

Sophora  sericea.    Low,  moist  places  along  the  Rio  Grande. 

8.  speciosa.  Valley  of  the  Pecos,  hills  of  Western  Texas, 
Mr.  Bonnell,  Austin ;  also  on  the  shores  of  Matagorda  Bay, 
where  it  reaches  20  to  30  feet,  though  elsewhere  rather 
shrubby.  A  beautiful  evergreen,  bearing  necklaca-like  pods, 
which  hang  on  the  tree  all  winter,  and  till  the  bloom  the  next 
next  season  comes  forth.  Introduced  into  cultivation.  Flow- 
ers blue,  fragrant,  pretty. 

S.  tomentosa  ("  Beaded  Locust").  From  the  Brazos,  north- 
ward. Abundant  here  in  Grayson  county.  Somewhat  of  the 
same  description  as  speciosa^  except  the  leaves  are  deciduous. 
Loves  rich  soil  and  shady  situations.    Much  the  habit  and 
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form  of  Virgelia  lutea,  and  would  make  a  beautiful  com- 
panion. 

•  Taxodiu  disiichumm,  (Bald  or  Deciduous  Cypress).  This  no- 
ble and  valuable  tree  is  found  in  abundance  along  the  swampy 
bottom  lands  bf  Eastern  Texas.  In  Liberty,  Hardin,  Tyler, 
Jasper,  and  Newton,  in  theswamps,  which  must  for  generations 
otherwise  remain  but  useless,  life-destroying,  malarial  hot-beds, 
this  grand  forest  monarch  rears  aloft  his  huge,  straight, 
branchless  trunk  to  75  or  100  feet,  standing  a  blessed  offering 
to  the  millions  of  the  present  and  future  generations,  as  splen- 
did material  for  posts,  piles,  shingles,  water-tanks,  and  a  thou- 
sand other  valuable  uses.  It  extends  up  the  streams  of  East- 
ern Texas,  even  into  Bowie  and  Red-River  counties.  It  runs 
well  up  on  the  Trinity,  Brazos,  Colorado,  Guadalupe,  Nueces, 
Rio  Grande,  and  many  of  the  smaller  intervening  streams.  Be- 
low the  town  of  Carrigo,  in  Zapata  county,  opposite  the  mouth 
of  the  Rio  Salado,  flowing  from  Mexico,  largo  trees  are  fre- 
quently seen  growing  in  the  bed  of  the  Rio  Grande,  where  the 
water  is  16  feet  deep  (Schott). 

'  Titia  Americana  (Linden,  Bass- Wood).  Chiefly  along 
streams  of  Eastern  Texas,  and  growing  to  a  large  size.  Not 
Been  outside  of  the  forest  region  of  Eastern  Texas,  except  in 
very  unsuccessful  attempts  at  cultivation. 

Ulmus  alata  (Winged  Elm,  Whahoo,  Corky-Elm).  Abun- 
dant along  ravines,  streams,  and  in  rich,  flat,  timbered  lands  of 
Central  and  Northern  Texas,  and  more  or  less  every-where  in 
the  timber  belts  of  the  state.  Much  used  for  saddle-trees,  but 
a  poor  timber  otherwise. 

U,  Americana  (American  or  White  Elm).  Common  along 
streams  in  all  the  East,  North,  and  Central  parts  of  the 
9tate,  but  not  reported  in  the  region  of  the  Rio  Grande. 

U.  crassifolia  [Nutt.  in  Trans.  Amer.  Phil.  Soc,  U.  opacaj 
9>  prior  name  by  same  author  in  his  Sylva],  (Cedar  Elm,  Texas 
Elm).  Extends  from  the  San  Antonio  river,  in  South  Texas, 
and  Pecos  river.  West  Texas,  northward  and  eastward  along 
the  rich  limestone  bluffs  of  the  larger  streams,  and  in  the 
heads  of  ravines,  and  sometimes  of  large  size  in  dry,  rich 
creek  bottoms,  all  through  Central  and  Northern  Texas,  and 
into  the  Indian  Territory  to  the  region  of  the.  Canadian  river, 
covering  about  the  same  territory  with  the  Osage  Orange,  ex- 
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cept  that  it  runs  much  further  to  the  South-west  than  the 
latter.  It  does  not  extend  into  the  dense  forest  region  of  East 
Texas,  but  reaches  its  borders.  It  is  a  most  striking  tree, 
especially  in  the  spring,  when  its  early,  dark,  glossy,  compact; 
foliage  contrasts  so  distinctly  with  all  surrounding  green.  At 
a  distance  it  resembles  a  round-headed  Cedar,  hence  its  com- 
mon name  by  which  it  is  exclusively  known  in  its  native  re- 
gions. It  has  the  peculiarity  of  producing  seed  in  October, 
instead  of  early  spring,  like  other  Elms.  It  is  of  slow,  rigid 
growth,  the  wood  white  to  center,  and  usually  easily  split.  I 
have  seen  specimens  75  feet  high  and  two  feet  in  diameter, 
though  generally  from  30  to  50  feet.  The  wood  is  not  durable 
when  exposed  to  the  weather,  but  would  make  fine  fork  and 
rake  handles. 

U.  racemosa  found  in  company  with  Americana,  but  not 
so  abundant. 

Zanlhoxylum  clavU Hercules y  or  Carolinianum  (Southern 
Prickly-Ash,  Hercules  Club,  Angelica  Tree,  Tear-Blanket, 
Fepperwood).  Found  in  strong,  well  drained  bottom  lands 
along  Red  river  and  the  streams  of  East  Texas,  sometimes  18 
to  24  inches  in  diameter  and  40  to  50  feet  high.  A  tree  with 
30  many  local  names  is  certain  to  have  some  striking  pecu- 
liarities. It  is  termed  "  Tear-Blanket"  in  Eastern  Texas,  on  ac- 
count of  the  spines  tearing  the  clothes  of  hunters  and  others 
who  attempt  to  climb  it  or  pass  through  a  thicket  of  it.  The 
spines  which  come  upon  the  young  wood  never  drop  off,  but 
a  corky  protuberance  builds  up  under  the  spine  from  one  to 
two  inches,  thus  giving  the  appearance  of"  Hercules'  Club," 
The  bark  and  berries  are  very  pungent,  and  thus  comes  ''  Pep- 
perwood."  This  idea  of  pungency  combined  with  that  of  the 
Ash-shaped  leaves,  gives  "  Prickly- Ash."  Extract  of  the  ber- 
ries and  bark  has  proven  a  good  remedy  in  ague.  The  wood 
is  strong  and  durable.  The  flowers  are  rich  in  honey,  and  the, 
honey  made  therefrom  by  bees  has  the  pungent  taste  of  the 
berries. 

The  celebrated  forest-region  of  East  Texas,  so  often  men-  • 
tioned  in  this  paper — a  country  larger  than  the  State  of  Ohio 
— is  almost  one  grand,  continuous  forest  of  the  various  species 
mentioned,  and  located,  as  nearly  as  one  can  well  limit  such,  as 
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stated  in  connection  with  each  species.  The  boundaries  of  this 
region  lie  generally  from  20  to  40  miles  northward  and  west- 
ward from  the  western  boundary  line  given  for  Pinus  tceda. 
It  is  bounded  on  the  south  by  a  belt  about  50  miles  wide,  of 
flat  and  more  or  less  swampy  }>rairie — ^finefor  grazing — which 
extends  to  the  gulf  beach.  It  is  bounded  on  the  north  by 
Rod  river,  and  on  the  east  b\'  Louisiana  and  the  Sabine  river, 
only  as  artificial  boundaries,  as  this  great  forest  continues  on 
through  the  South-east  part  of  the  territory,  through  Arkan- 
sas, Louisiana,  and  the  other  gulf  States.  In  this  region, 
wherever  forests  are  cut  away  and  lands  are  not  cultivated — 
as  little  of  it  is — ^j'oung  forests,  of  the  same  or  different  spe- 
cies, quickly  spring  up  and  are  ready  with  good  timber  for 
building  purposes  in  30  to  50  years. 
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THE  ARBOREAL  FLORA  OF  ARKANSAS. 

By  Prof.  F.  L.  HARVEY,  of  Fatetteyille,  Ark. 
(Continued  from  page  424.) 

UBTICACEAE. 

UlmilS  alata,  Michx. — (Winged  Elm.) 

Called  "Red  Elm"  in  Arkansas,  or  sometimes  "  Mountain  Elm."     Com- 
mon throughout  the  State.    The  branches  are  not  always  winged.    Attains 
a  diameter  of  over  2  feet  in  Arkansas.     Quite  an  ornamental  tree.     The 
wood  suitable  for  wagon-timber. 
Ulmus  Amerioana,  Willd.— (White  Elm,  River  Elm.) 

Common  in  low  ground  all  over  the  State.  A  handsome  tree  for  orna- 
mental purposes. 

minus  crassifolia,  Nutt. 

Occurs  in  Southwest  and  West  Arkansas,  according  to  Nuttall.  Re-dis- 
covered by  Mr.  Letterman,  and  also  by  the  writer.  This  species  has  the 
peculiarity  of  blossoming  in  the  fall.  A  small  tree  growing  on  cliffs  and 
hillsides. 

Xnmus  fnlva,  Michx. — (Slippery  Elm,  sometimes  Red  Elm.) 

Widely  distributed  in  the  State,  but  not  plentiful.  The  bark  is  used 
in  medicine. 
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Planera  aqnatica,  Gmelin.— (Planer  Tree.) 

Common  throughout  East  and  Southeast  Arkansas  in  8wamps  and 
along  streams.  Flowers  were  collected  by  Mr.  Lett«rman  in  February. 
Attains  a  diameter  of  one  foot  in  the  State. 

Celtis  Mississippiensis,  Bosc— (Hackberry.) 

Occurs  througout  the  low  country.     Attains  a  diameter  of  seyeral  feet. 

Celtis  OOCidentalis,  L— (Hackberry.) 

Common  throughout  the  upland  and  lowland.  Var.  pumila  occurs  in 
Northwest  Arkansas.  Saw  specimens  with  a  stem  one  inch  in  diameter 
and  only  six  feet  high  fall  of  flowers.  The  variety  has  smaller  leaves,  and 
blooms  two  weeks  later  than  the  tree  form.     It  may  be  a  good  species. 

Moms  rnbra,  L.— (Red  Mulberry.) 

Common  in  low  ground  throughout  the  State.  Grows,  in  favorable  sit- 
uations, four  feet  in  diameter.  .  The  fruit  is  edible  and  the  leaves  are  used 
to  feed  silkworms. 

Moms  alba,  L.— (White  Mulberry.) 
Is  grown  quite  extensively  in  the  State  in*yards.   A  plant  of  no  beauty. 

Maolura  anrantiaca,  Nutt. — (Bois  d'  Arc,  Osage  Orange.) 

Plentiful  in  Northwest  Arkansas,  but  apparently  introduced.  Sponta- 
neous and  native  in  the  southwest  part  of  the  State.  Attains  a  diameter 
of  two  feet.  The  wood  hard  and  durable.  The  plant  largely  used  for 
hedges.     The  leaves  are  said  to  be  good  food  for  silkworms. 

FLATAKACEAE. 

Platanus  OCCidentalis,  L. — (Sycamore.) 

Occurs  sparingly  throughout  Arkansas  in  the  river  bottoms,  attain- 
ing a  great  size.  A  conspicuous  tree  on  account  of  size  and  the  color  of 
the  bark. 

JirOLAirDACEAE. 

Jusrlans  cinerea,  I^. — (Butternut,  White  Walnut.) 

Found  only  on  Crowley's  Ridge,  in  East  Arkansas,  where  it  seems  to  be 
common  enough,  attaining  a  diameter  of  over  two  feet.  Fruit  edible. 
Wood  valuable.  • 

JuglanB  nigra,  L. — (Black  Walnut.) 

Common  throughout  the  State  in  rich  soil.  Grows  large  and  straight  in 
Arkansas.  Large  quantities  have  been  and  are  still  being  shipped.  A 
great  deal  occurs  in  the  upland  in  rich  valleys,  too  far  from  railroads  for 
present  use. 

Carya  olivaeformiB,  Nutt.— (Pecan.) 

Scarce  in  the  up-country,  but  plentiful  in  East  and  South  Arkansas. 
Fruit  very  fine,  commanding  a  high  price. 

Carya  alba,  Nutt.— (White  Hickory,  Shell-Bark  Hickory.) 

Common  throughout  Arkansas,  in  the  up  and  low  country.  Fruit  edi- 
ble.    Wood  highly  prized  for  its  strength  and  durability. 

Carya  amara,  Nutt. — (Bitternut.) 

Common  in  low  ground  throughout  the  State.  Grows  on  rich  moun- 
tain sides  in  Northwest  Arkansas. 
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Carya  aqnatica,  Nutt. — (Water  Hickory.) 

Found  along  streams,  and  in  low  ground  throughout  South  and  East 
Arkansas.     Sometimes  over  two  feet  in  diameter. 

Carya  myriBticaeformis,  Nutt.— (Nutmeg  Hickoy.) 

Common  in  the  Red  River  bottom  about  Fulton.  Also  all  the  way  from 
Pine  Bluff  to  Arkansas  City,  and  doubtless  across  the  State  between  these 
points.  The  species  is  well  ni^med,  and  Down-East  Yankees  would  have 
been  saved  the  trouble  of  manufacturing  wooden  nutmegs  if  it  had  been 
native  in  New  England  instead  of  Arkansas.  Kernel  edible,  but  small. 
Tree  handsome.     Foliage  conspicuous. 

Carya  porcina,  Nutt. — (Black  Hickory.) 

This  species  is  quite  variable.  Occurs  in  the  dry  uplands.  The  most 
common  species  of  hickory  in  the  up-country. 

Carya  sulcata,  Nutt. — (Thick  Shellbark  Hickory.) 
Occurs  in  the  river  bottoms  of  Arkansas,  though  not  plentifully. 

Carya  tomentOBa,  Nutt. — (White-Heart  Hickory.) 

Called  Black  Hickory  in  Arkansas.  Grows  with  C.  porcina  in  the  up- 
lands, and  not  distinguished  from  it  by  the  country  people..  Both  are 
called  Black  Hickory.     The  nuts  better  than  those  of  C.  porcina. 

CTJPTJLIFEBAE 

White  Oak  Group. 

Quercas  alba,  L.— (White  Oak.) 

Common  throughout  the  State.  The  most  valuable  of  all  our  Oaks. 
Extensively  used  for  crossties,  cooperage  and  wagon-timber.  Grows  large 
and  straight  in  Arkansas. 

QnercuB  Btellata,  Wang,— (Post  Oak.) 

Throughout  the  State.  Small  and  scrubby  in  the  hills,  but  in  the  river 
bottoms  a  fine  tree,  often  several  feet  in  diameter.  The  wood  makes  fair 
lumber.  The  small  trees  are  used  for  posts.  An  inferior  wood  for  fuel, 
but  the  trees  growing  on  the  hills  are  much  better  than  those  from  the 
river  bottoms. 

Quercns  macroc&rpa,  Michx.— (Burr  Oak.) 

Called  Over  Cup  Oak  in  Arkansas  by  the  Southern  people,  while  persons 
from  the  North  call  it  Burr  Oak.  In  low  ground  from  northwest  part  of 
the  State  to  the  north  tributaries  of  the  Red  River.  The  acorns  of  this 
species  in  Arkansas  are  much  larger  than  thosafrom  Iowa. 

QneroaB  lyrata,  Walt.— (Over  Cup  Oak.) 

Not  uncommon  in  the  low  country  of  .Arkansas.  Especially  plentiful 
in  the  southwest  part  of  the  State.  The  cup  in  this  species  is  without  a 
fringe,  and  almost  covers  the  acorn.  The  leaves  are  more  lobed  than  in 
Q.  mncT'H^arpa,  and  the  acorns  smaller.  The  wood  is  not  as  good  as  that 
of  Q.  alba. 

CHESTNUT   OAKS. 

QnerciUl  Michauw,  Nutt. — (Called  Cow  Oak  in  Arkansas.) 
Common  in  the  low  ground.     Attains  great  size  in  Southeast  Arkansas, 
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where  Mr.  Letterraan  and  the  writer  measured  a  specimen  nineteen  feet 
eight  inches  in  circumference.  The  wood  of  this  species  is  used  for 
wagon  timber.  The  proprietor  of  a  spoke  factory  at  DuvalFs  Bluff  in- 
formed me  that  it  was  of  superior  quality  for  this  purpose. 

ftuercus  bicolor,  Willd. — (Swamp  White  Oak.) 

Not  uncommon  in  the  low  ground.  Fopnd  on  quite  high  ground  in 
Northwestern  Arkansas.     A  valuable  species  for  economic  purposes. 

ftnercns  Muhlenberg^ii,  Engelmann. — ( Called CAm^uajDin  Oak,  Pin  Oak  or 
sometimes  Mock  OaA:  in  Arkansas.) 
Prefers  limestone  stone.     We  have  used  it  as  a  means  of  tracing  the 
limestone  outcrops  in  this  region.     Seen  as  far  southwest  as  Hempstead 
county.     Grows  to  be  two  feet  in  diameter. 

ftaercus  FrinUB,  L. — (Rock-Chestnut  Oak.) 

Said  by  Prof.  Lesquereux  to  occur  in  the  low  ground  of  Arkansas. 
Though  especially  and  diligently  sought  for  by  Mr.  Letterman  and  myself, 
it  has  not  been  re-discovered.  The  writer  considered  Q.  MickeauxiiAS  this 
species  until  corrected  by  Mr.  Letterman.  As  Prof  Lesquereux  does  not 
mention  Q.  Micheauxil  as  occurring  in  Arkansas,  and  Q.  prinus  has  not 
been  found,  it  may  be  that  Q.  Micliauxii  was  taken  for  it. 

BLACK   AND    RED   OAKS. 

ftaercus  Fhellos,  L.— (Willow  Oak.) 

Called  Water  Oak  or  sometimes  Pin  Oak  in  Arkansas.  Plentiful  in  the 
low  land  and  the  river  bottoms  of  the  upland.  Attains  a  diameter  of 
four  feet  or  more.  The  tree  has  beautiful  foliage.  The  wood  is  of  but 
little  value  for  economic  purposes. 

ftuerons  imbricaria,  Michx.— (Shingle  Oak.) 

Scarce  in  Arkansas.  Occurs  in  the  northeast  part  of  the  State;  also,  a 
few  specimens  have  been  seen  about  Fayetteville,  in  the  northwest  part. 
Probably  grows  sparingly  in  all  the  northern  counties. 

ftaercus  nisrra,  L. — (Black  Jack  Oak.) 

A  species  characteristic  of  the  dry  upland.  Attains  a  diameter  of  two 
feet.     Of  no  value  for  lumber,  but  as  a  fuel  it  stands  high. 

ftaercas  rubra,  L.— (RedOak.) 

Common  in  the  low  ground  throughout  the  State.     Attains  a  diameter 
of  eight  feet  in  Southwest  Arkansas.     The  wood  is  inferior,  though  some- 
what used  for  lumber  and  cooperage.     The  foliage  is  attractive. 
ftaercus coccinea,  Wang.— (Scarlet  Oak.) 

Said,  by  Prof.  Lesquereux,  to  grow  with    Q.  iinctoria  on  rich  hillsides. 
It  has  escaped  our  notice.     A  fine  ornamental  tree.     Wood  inferior. 
ftuercUS  tinctoria,  Bartram. — (Black  Oak.) 

Found  abundantly  on  rich  hillsides  in  the  mountains.  Extends  as  far 
southwest  as  explorations  have  been  made.  This  species  is  regarded  as  a 
variety  of  Q.  coccinea  by  some  botanists.  The  inner  bark  is  yellow,  yield- 
ing a  dye.  Rich  in  tannin.  Wood  superior  to  that  of  the  other  Black 
Oaks,  and  used  largely  for  wagon  timber  and  in  construction.  Considered 
a  good  fuel  when  dry.  Attains  a  diameter  of  several  feet  in  Arkansas, 
and  is  a  fine  tree. 
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ttuisroas  aqaatica.  Nutt— (Water  Oak.) 

Throughout  the  State  on  the  Neozoic,  extending  up  the  river  bottoms 
of  the  Palseozoic.  Occurs  in  the  Arkansas  river  bottom  bevond  the  west 
boundary  of  the  State.  A  small  tree,  apparently  related  to  Q.  nigra.  Of 
no  economic  value. 

ttaercus  palustus,  Du  Roi.— (Pin  Oak.) 

Called  Water  Sparush  Oak  \ii  Arkansas.  Not  distinguished  from  Q.  rubra 
by  many  people.  Common  in  the  low  land.  Specimens  four  feet  in 
diameter  were  seen.  Wood  coarse  grained  and  inferior.  Tree  quite  orna- 
mental. 

Castanea  pamila,  Mill.— (Chinquapin.) 

Common  in  both  the  upland  and  low  land.  Observed  in  East,  South- 
east, Southwest  and  Northwest  Arkansas.  This  interesting  species  attains 
its  greatest  development  upon  the  Neozoic  formations  in  Hempstead 
county,  Arkansas.  Specimens  were  measured  at  Washington,  Hempstead 
county,  four  feet  in  diameter.  ^ 

Such  giants  of  the  forest  ought  to  oe  distinguished  by  a  more  dignified 
name  than  pumila. 

At  an  elevation  of  1,500  feet,  near  Fayetteville,  in  Northwest  Arkansas, 
specimens  occur  two  feet  in  diameter. 

The  trunk  of  this  species  is  short,  but  it  develops  a  wide-spreading 
top.  The  fruit  is  esteemed,  and  sells  for  from  four  to  six  dollars  per 
l>ushel. 

Castanea  vulgaris,  Lam.,  Var.  Americana^  A.  D.  C.  (Chestnut.) 

Though  this  species  is  cultivated  in  Arkansas,  we  have  not  been  able  to 
gather  any  evidence  by  inquiry  or  observation  to  make  us  believe  it  is  in- 
digenous. Mr.  Lesquereux  says  he  saw  specin;iens  of  small  size  in 
Arkansas,     1'he  species  must  be  scarce  west  of  the  Mississippi  River. 

I  find  that  no  reliance  can  be  placed  on  the  statements  of  unscientific 
persons  about  the  occurrence  of  trees.  There  is  no  desire  to  prevaricate, 
but  they  do  not  discriminate  closely  enough  for  scientific  purposes 

FagUB ferrnginea,  Ait.— (American  Beech.) 

Found  in  East  Arkansas,  on  Crowly's  Ridge,  also  on  the  Neozoic  forma- 
tions of  southwest  part  of  the  Statu.  There  are  a  few  trees  in  the  up- 
lands of  North  Arkansas,  but  they  were  most  likely  introduced.  This 
species  may  be  regarded  as  peculiar  to  the  more  recent  formations  of 
Arkansas.  The  species  seems  to  be  at  home,  attaining  a  diameter  of  three 
to  four  feet. 
Ostrya  Virginica,  WiUd.— (Hop  Hornbeam,  Iron  wood.) 

Rather  plentiful  along  cliffs  and  hill  sides  throughout  the  mountains  of 
the  State.     The  hop-like  fruit  is  quite  conspicuous.     Wood  strong. 

Carpinas  Caroliniana,  Walt.— (Water  Beech.) 

Throughout  the  State,  getting  more  common  as  you  go  toward  the 
South,  where  it  a  tree  of  considerable  size. 

BETTJLACEAE. 
Betnla  nigra,  L. — (River  Birch.) 

Throughout  the  State  along  streams.     The  only  species  we  have  seen. 
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Betnla  alba,  var.  popuH/oHa,  Spach.    Beiula  populifolia,  Ait. — (White  Birch.) 
Said  by  Nuttall  to  grow  on  sandstone  barrens  in  Arkansas. 

Alnus  Bermlata,  Ait— (Smooth  Alder.) 

Attains  a  diameter  of  6  inches  in  South  Arkansas,  and  has  a  well  de- 
veloped top  and  trunk. 

SALICACEAE. 

Salix  nigra.  Marsh. — (Black  Willow.) 

Common  along  rivers  and  creeks  in  both  the  upland  and  lowland.  In 
favorable  situations  attains  a  diameter  of  3  feet  or  more.  Wood  of  no 
great  value. 

Popnlns  heterophylla,  L.— (Downy  Poplar.) 

In  river  bottoms  through  the  State.     Attains  a  large  size. 

Popnlns  monilifera,  Ait.— (Cotton  Wood.) 

Found  along  streams  throughout  the  State.  Perhaps  more  common 
than  the  former.     P.  halsamifera  and^.  iremuloides  are  cultivated. 

COHIFEBAE. 

Janiperus  Virffinana,  L.— (Red  Cedar.) 

Quite  plentiful  in  ^the  North  part  of  the  State.  Extends  along  the 
mountains  to  the  Red  River  country. 

Considerable  is  cut  in  North  Arkdnsas  for  fence  posts  and  telegraph 
poles.     The  trees  are  cut  and  flooded  down  the  streams  to  the  railroads. 

Taxodinm  distichum,  Richard.— (Cypress.) 

Common  along  streams,  and  in  swamps  throughout  the  low  country; 
also  in  the  river  swamps  of  the  Palaeozoic. 

The  source  of  considerable  lumber  and  shingles. 

Pinas  mitis,  Michx. — (Yellow  Pine.) 

This  species  is  called  Hard  Pine,  or  Short-leaved  Pine  in  Arkansas. 

Occurs  on  the  ridges  in  both  the  upland  and  low  country.  The  belts 
are  thin  and  scattering  in  the  mountains,  but  South  of  the  Arkansas 
River  the  trees  get  larger,  are  closed*  together,  and  the  belts  extensive. 
North  of  the  Arkansas  River  a  great  many  deciduous  trees  grow  with  the 
pines.  The  per  cent  of  pine  increases  as  you  go  South,  but  there  are  no 
forests  exclusively  pine  in  the  State.  There  are  about  20,000  square  miles 
of  pine  land,  which  will  yield  between  40  and  50  billion  feet  of  lumber. 
The  above  estimate  does  not  include  trees  below  15  inches  in  diameter, 
and  ignores  the  fact  that  in  Arkansas  pine  largely  replaces  pine,  which 
would  insure  a  continued  supply. 

There  are  two  or  three  varieties  recognized  by  the  lumbermen,  based 
upon  differences  in  trees  growing  on  dry  and  wet  soil,  the  amount  of  res- 
inous matter,  etc.  The  lumber  from  this  species  is  not  very  durable 
when  exposed  to  the  weather.  The  outside  of  the  boards  will  appear 
sound  when  onlv  a  thin  shell  remains. 

The  time  of  cutting  the  trees  is  said  to  affect  the  durability  of  the  lum- 
ber. The  pine  lands  of  the  State  are  fast  passing  into  the  hands  cf 
lumbermen,  and  are  doomed,  like  the  Michigan  forests,  to  rapid  and 
wanton  destruction. 
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inops,  Ait. — (Scrub  pine.) 
Said  by  Nuttall  to  grow  in  Arkansas  on  sandstone  barrens.     Has  not 
been  re-discovered. 

Finns  rigida,  Miller.— {Pitch  Pine.) 

Mentioned  in  Nuttall's  Catalogue  of  the  Plants  of  Arkansas  as  occur- 
ring on  sandstone  barrens. 

Pinus  tflBda,  L.— (Old-Field  Pine.) 

Called  Long- Leaved  Pine  in  Arkansas.  Grows  with  P.  mitts  south  of  the 
Arkansas  River.  A  few  straggling  trees  are  found  north  of  the  river,  but 
practically  this  stream  is  its  northern  limit.  It  is  cut  for  lumber,  and  is 
included  in  the  lumber  estimate  under  P.  mitis. 

This  closes  our  consideration  of  the  Forest  Trees;  and,  that  the  species 
may  be  compared,  we  give  a  summary  of  the  orders,  genera  and  species. 

TABUL.\TI£D    LIST   OP   THE    FOREST  TREES   OF   AUKAKSAS. 


C 

B 

a" 

a 
-» 


Orders. 


1 

2 

S 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

}9 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Mngnoliacese.... 

AnoTtucfSB 

TiliHcew 

Kutaceffi 

^^imarubace8B... 

Iliexinefe 

KhumnacesB 

Celastraceae..... 

Sapindaceae 

AnacardiacpsB., 
[jegumin(«»..., 

Rtsacese 

HamamelacesB. 

Araliaceie 

Cornaceie 

Caprifo1iace».. 

EricauesB 

SapotacesB 

Rbenacese 

S'yracacea 

OleaccBB 

Bignoniuceaa.... 

Lauracete 

UrlicaceiB , 

Platinacese  ...., 
Jui;landaee»... 

Cupuliferse 

Ketulacea* 

Salicacese 

Coniferie 


Total 


Indiobnous. 

Naturalized  or 
cultivatkd. 

Genera. 

Species. 

Genera. 

Species. 

2 

4 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

• 

2 

2 

1 

1 

• 

4 

8 

1 

8 

6 

6 

4 

17 

2 

2 

1 

1 

2 

4 

1 

2 

4 

4 

1 

2 

1 

1 

2 

8 

8 

7 

1 

2 

2 

2 

6 

10 

1 

1 

1 

1 

2 

10 

• 

5 

21 

2 

8 

2 

2 

1 

2 

8 

6 

63 

129 

4 

5 

Summary. — Native   orders,  29;  naturalized  orders,  1;   Native  genera,  63; 
introduced  genera.  4;  native  species,  129;  introduced  species,  5. 
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The  Arboreal  Flora  of  Arkansas  is  remarkable  for  the  number  of  Forest 
Trees.  For  the  extensive  belts  of  Pine  forest.  For  the  area  of  Hard- 
wood growth.  For  the  number  of  species  of  the  orders  MagnoliarecB,  Rosa- 
cecBf  Uttcacea,  Oleacem^  Juglandaceoe,  and  Cupuli/ercR ;  these  six  orders  ena- 
bracing  over  half  the  species  of  the  State.  For  having  all  the  North 
American  species  of  Cnrt/a,  which  can  not,  we  believe,  be  said  of  any  other 
State.  For  the  number  of  species  of  Cratcsgur.  For  the  number  of  species 
which  are  usually  classed  as  shrubs,  but  in  Arkansas  attain  the  dimensions 
of  trees.  For  the  occurrence  of  large  individuals  of  Chinquapin  and 
other  species,  and  for  the  prevalence  of  uncommon  species.  This  con- 
clude.s  our  consideration  of  the  Forest  Trees  of  Arkansas.  We  feel  keenly 
that  there  are  still  great  opportunities  for  further  research.  If  in  this  pa- 
per one  idea  has  been  contributed  to  a  better  knowledge  of  the  Flora  of 
the  State  in  which  we  live,  it  will  be  regarded  as  an  adequate  compensa- 
tion for  the  time  and  expense  of  its  prepai^ation. 


THE  PRESERVATION  OF  FORESTS. 

By  CASSIUS  M.  CLAY,  of  White  Hall,  Ky. 

WHEN  I  speak  of  the  preservation  of  forests,  I  propose 
to  consider  the  conditions  which  have  surrounded 
myself,  and  to  give  my  own  experience  and  observations, 
rather  than  any  attempt  at  scientific  generalization.  Whea 
Kentucky  was  first  visited  by  the  white  man,  it  was  unbrokeu 
forest  and  prairie.  The  central  parts  of  the  State  were  cov- 
ered with  the  finest  trees — among  which  were  the  Yellow  Pop- 
lar or  Tulip  Tree,  Black  and  White  Walnut,  Sugar  Maple, 
Cofl;ee-bean,  Oaks,  Wild  Cherry,  etc.  In  places,  there  were  un- 
dergrowth, cane,  and  wild  flowers,  with  wild  grape  vines  in 
unlimited  extent.  In  the  southern  or  Green  river  region, 
prairies  were  frequent,  and  the  growth  mostly  Beech  and  Oaks. 
Mounds,  earth-works,  flints,  pottery,  and  other  evidences  of 
Indian  occupancy  in  ancient  times,  existed  every-where,  but 
for  long  centuries  it  had  ceased  to  be  the  fixed  abode  of  any 
tribe  ;  but  all  the  tribes  of  the  contiguous  states  used  it  for  a 
common  hunting  ground.  The  game  was  mostly  bufialoes, 
elks,  deer,  the  black  bear,  wolves,  foxes,  etc.  The  rivers 
were  full  of  fish,  and  the  waters  frequented  by  wild  fowls. 
Tlie  wild  turkey  and  pheasants  were  also  found  here.  The 
better  portions  of  the  State  are  underlaid  with  limestone,  clay, 
iron  ores,  and  debris,  wafted  in  primitive  times  by  the  flow  of 
northern  waters,  leaving  all  the  elements  of  plant-growth  in 
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minute  particles  on  high  rolling  and  alluvial  grounds.  Salt, 
silica,  etc.,  also  abound.  Upon  such  a  soil,  in  this  genial 
clime,  with  a  good  annual  rain-fall,  grew  the  finest  forests,  in 
many  respects,  in  the  world. 

The  early  hunters  cared  for  little  but  game,  and  the  forests  be- 
gan to  be  cut  down  to  any  great  extent  only  when  the  agricul- 
tural class  followed  the  hunters.  The  method  was  to  find  a 
good  spring  of  lasting  water,  and  there  build  the  log  hut.  To 
prevent  injury  from  storms  and  the  falling  trees,  a  "clearing" 
was  generally  made,  and  the  house  and  the  cultured  fields 
were  in  one  inclosure.  The  habit  was  to  girdle  the  trees,  de- 
stroy their  lives,  and,  as  the  limbs  and  trunks  rotted  and  fell, 
to  burn  them,  and  then  cultivate.  After  awhile,  fruit  trees 
were  introduced  by  seeds  and  stonesi  The  birds,  the  wood- 
pecker tribe  especially,  were  plenty ;  bored  the  dead  trees  for 
nests,  and  lived  upon  the  larvae  of  insects,  there  also  nesting 
themselves.  The  result  was  fine  fruit  of  all  kinds  .and  un- 
scathed vegetables.  When  fruit  trees  began  to  be  later  im- 
ported, there  were  brought  with  them  those  many  insects 
which  infest  all  vegetable  growth ;  and  the  birds  following 
the  destructive  ax  of  the  pioneer  westward,  and  falling  un- 
der the  deadly  shot-gun,  leave  us  to  an  unequal  war  with  the 
smaller  insects,  now  man's  most  destructive  enemies. 

As  a  wealthier  and  more  refined  class  of  immigrants  suc- 
ceeded the  first  two  classes,  frame,  brick,  stone,  and  hewed 
log  houses  were  built,  and  some  trees  began  to  be  preserved 
from  the  omnivorous  ax.  Then  trees  began  to  be  planted  in 
the  place  of  the  original  ones — mostly  Black  Locust,  Catalpa, 
the  crooked  variety,  Lombardy  Poplars,  China-Trees,  and  all 
that  class  of  imported  stock,  all  inferior  to  the  first  native 
growth. 

My  first  recollections  were  of  two  rows  of  Lombardies  on 

the  two  fronts  of  our  early  brick  house,  flanked  on  the  gable 

views  with  out-buildings,  and  scattering  Cedars  and  half- filled 

lines  of  Yellow  Pines,  with  occasional    native  trees,  left  for 

their  especial  size  and  beauty.    The  Black  Locust  also  figured 

along  the  fence  borders  ;  all  in  military  style  (?)     Outside  the 

cleared  fields  were  dense  forests  of  untouched  growth,  with 

^fty  feet  or  more  of  shafts  with  arched  tops,  excluding  the 

sun;  aiid  from  the  fallen  leaves  sprang  many  most  delicate 
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wild  flowere,  with  here  and  there  clumps  of  Pawpaws  and 
long  snaky  grape-vines,  reaching  to  the  top  of  the  highest 
trees.  The  cattle  and  sheep -ranged  in  common,  feeding  upon 
scant  wild  grass,  shrubs,  and  limbs  of  the  large  growth. 

Grasses. — The  earliest  exotic  grass  was  the  English  green- 
sward, Poa  pratensis,^  now  the  celebrated  blue-grass  of  Central 
Kentucky.  It  followed  civilization,  like  the  honey-bee,  west- 
ward, and  took  hold  in  genial  soils,  excluding  almost  all  other 
grasses  and  weeds.  My  father  was  a  large  laud-holder,  and 
rented  out  much  of  his  land  to  be  tilled  bv  tenants  on  the 
shares,  raising  corn  and  tobacco ;  but  neither  he  nor  his  ten- 
ants cut  down  the  outside  forests,  being  confined  to  fallen 
trees  and  limbs  for  fire-wood.  The  result  was,  that  only  on 
abandoned  farms  and  rclearings  did  the  grass  take  hold.  I 
well  remember  how,  when  a  very  small  boy,  I  went  with  the 
slaves  to  bring  home  at  night  the  milk  cows  from  a  small 
grass  field,  uufenced,  a  mile  off,  perhaps,  directed  by  the  tink- 
ling of  the  cow-bell.  Now,  the  reason  of  this,  our  honored 
President  will  be  shocked  to  hear,  was  not  to  influence  climate, 
or  to  revere  nature  by  preserving  these,  her  greatest  works  of 
beauty,  but  to  prevent  trespass,  and  with  the  hope  that,  in 
course  of  time,  the  timber  would  bring  a  fair  price. 

Destruction  of  forests. — As  soon  as  the  blue-grass  began  to 
be  appreciated,  the  forests  began  to  fall  under  the  ax,  and 
fences  made  of  split  rails.  I  give  my  own  experience.  I  be- 
gan by  "belting  all  trees  of  early  decaying  wood — Beech, 
Buckeye,  Elms,  Dog-wood,  Hackberry,  etc. — leaving  the  dura- 
ble Poplars,  Walnuts,  Hickories,  Oaks,  Coffee-beans,  etc. 
These  trees 'were  cleaned  off  as  they  decayed  as  the  ''clear- 
ing," and  under  those  left  was  sowed  blue-grass,  generally  on 
the  snow  to  suit  the  time  and  equal  distribution  of  seed. 

I  went  over  twenty-two  hundred  and  fifty  acres,  including 
the  fields,  in  this -style,  cutting  briars,  weeds,  and  bushes  with 
scythes,  till  the  grass,  fed  upon  by  sheep  and  cattle,  formed  a 
sod.  These,  then,  were  lovely  parks,  not  excelled  in  all  the 
world. 

Decay  of  forests. — Unhappily,  these  isolated  trees  began  an 
early  decay.     The  reasons  are  not  far  oft'.     The  roots  of  trees 

*Note. — The  Mason  County,  Ky.,  Historical  Society  lately  said  that  the 
Poa  pratensis,  or  English  grass,  was  indigenous  here:  a  mistake. — C. 
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naturally  run  near  the  surface  of  the  soil,  seeking  air,  light, 
and  sunshine.  The  leaves  fall,  and,  unblown  by  winds,  re- 
main winter  and  summer  mulch,  protecting  them  against 
drought  and  frost.  After  thinning,  the  leaves  are  insufficient 
or  are  blown  afar  off.  Then  the  stems  or  shafts,  once  shielded 
by  the  massed  tops  of  trees  from  the  sun  and  winds,  are  ex- 
posed to  both ;  and,  above  all,  the  blue-grass,  running  near 
the  surface  with  its  matted  roots,  absorbs  moisture  and  all  the 
elements  of  growth,  and  leaves  the  forests  to  decay.  They 
begin  by  dying  at  the  tops,  and  at  last  perish  by  the  rotting 
of  the  centers.  So,  the  fine  trees,  which  should  have  lasted 
centuries,  have  almost  all  disappeared  in  sixty  years.  Of  the 
native  forests,  the  Black- Walnut,  the  Coffee-Bean,  and  the 
White,  Burr,  and  Chincapin  Oaks,  are  the  most  durable  here. 

Happily  for  me,  I  left  about  fifty  acres  of  native  forest  un- 
touched,and  that  remains  vigorous  as  in  the  beginning,  when, 
a  hundred  years  or  more  ago,  it  was  first  seen. 

Fruit  trees. — The  Peach,  cleared  of  the  borer  and  properly 
trimmed,  will  live  twenty  years  or  more.  All  the  seedling 
Apple  trees  have  died  but  one.  A  hundred-year-old  Pear  tree, 
reduced  to  a  shell  and  almost  a  stump,  was  cut  away  by  me 
with  great  reluctance  this  winter.  The  grafted  Apple  tree  has 
proved  more  short-lived  than  the  seedling.  None  of  the 
Cherries  have  lived  over  the  century.  The  Quince  has  passed 
away  also. 

Planted  trees  seem  to  be  in  a  way  to  live  long,  because  the 
limbs,  being  left  low,  kill  the  grass  and  weeds,  shelter  the 
shafts,  and  generally  adopt  habits  of  durability.  Of  the 
planted  trees,  all  survive  which  have  low  limbs,  as  the  Walnut, 
Hickory,  Water  Maple,  and  Sugar  trees.  And,  though  the 
Black  Locusts  failed,  it  was  in  part,  perhaps,  owing  to  an  insect 
which,  of  late  years,  has  attacked  and  eaten  up  the  leaves. 
Trees  planted  singly,  or  in  groups,  if  left  with  all  the 
branches,  bid  fair  to  live  as  in  the  original  forests. 

The  re-groroth  of  forests. — In  some  lands,  the  pine  being  cut 
away,  the  oak  succeeds,  and  the  reverse.  I  do  not  propose  to 
discuss  the  question  of  the  origin  of  species  of  plants  or  ani- 
mals, or  the  elementary  creation  of  the  same.  The  Mosaic 
account  I  receive  as  at  present  advised,  but  I  am  always  in 
favor  of   full    discussion  and  experiment.      In  other  lands, 
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elaborate  preparation  of  soil  and  seed  and  culture* are  needed 
to  grow  forests,  even  where  the  rainfall  or  possible  irrigation 
will  allow.  But  here,  in  all  the  woodlands,  at  least,  and  in 
roost  of  the  cultivated  fields,  it  is  only  necessary  to  keep  off 
the  stock  and  the  plow,  and  the  original  forests  will  be  ex- 
actly restored.  In  the  prairies  of  Southern  Kentucky,  once 
bare  of  trees,  by  these  methods  Oak  forests  have  been  every- 
where grown,  till,  by  such  means  and  culture,  the  original 
features  of  the  country  are  entirely  changed.  If  all  the 
country  lying  west  of  the  Mississippi  river,  having  a  less 
rain-full  annually  than  twenty  inches,  be  unfit  for  farming,  it 
will  probably  be  also  unfit  for  forest  culture.  The  facts 
should  be  known  and  submitted  to  at  once,  without  further 
disaster  there,  proved  by  melancholy  experience.  Then,  by 
artesian  wells,  local  waters,  and  other  menus,  affording  life, 
support  to  man  and  beast,  the  rich  and  scant  foliage  of  grass 
and  shrubs  of  part  of  the  year's  growth  could  be  utilized  by 
grazing,  and  winter  hay,  and  crops  suited  to  the  rainy  seasons, 
when  there  are  any.  Sheep,  and  Angora  and  other  Asiatic 
goats,  would  be  well  suited  to  many  parts  of  the  Rocky 
Mountains,  where  grass  and  water  are  found  during  the  year; 
and  where  magnificent  natural  scenery  would  compensate  for 
the  luxuries  of  more  civilized  life. 

The  effect  of  trees  upon  health. — Much  has  been  said  about 
the  Eucalyptus  tree  destroying  malaria.  All  trees  destroy 
malaria.  The  Rev.  R.  J.  Breckenridge  bought  a  place  on  Elk- 
horn  creek,  near  Lexington,  where  the  stagnant  waters,  when 
low  in  summer  and  not  shaded,  always  produce  malaria.  He 
told  me  that  he  planted  Sycamores  and  shaded  the  water- 
holes,  and  the  result  was  the  entire  disappearance  of  autum- 
nal fevers. 

Trees  and  climate. — It  has  been  denied  that  trees  affect  the 
rain-fall  or  climate.  How  the  sum  of  the  rain-fall  is  during 
late  years,  compared  with  the  old  times,  I  am  not  prepared  to 
decide.  The  able  papers  in  this  direction  given  by  John  R. 
Proctor  and  Robert  Peter,  of  the  Kentucky  Geological  Sur- 
vey, give  us  ground  to  say,  that,  when  the  rain-fall  is  annually 
below  twenty  inches,  successful  agriculture  need  hardly  be  at- 
tempted ;  and  this  line  of  rain-fall  covers  vast  lines  west  of 
the  Mississippi  river,  decreasing  as  you  approach  the  Rockj' 
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Mountains.  And  when  agriculture  fails,  trees  fail  also.  As  at 
present  advised,  I  would  say  that,  when  there  are  no  trees,  it  is 
best  to  stay  away.  I  move  in  thesphereof  experience  with  more 
certainty.  I  remember,  when  the  forests  were  hardly  broken 
here,  that  springs  of  water  were  very  frequent  and  perennial. 
The  rivulets  and  creeks  and  rivers  had  a  perpetual  flow; 
these  have  now  changed.  The  rivulets  and  creeks  are  now 
dried  up  in  summer,  and  the  iish  so  often  caught  by  me  in 
earlier  years  are  gone.  Not  one  spring  in  a  thousand  remains. 
Indian  corn  was  generally  planted  in  March,  and  the  rains 
and  exhalations  of  moisture  from  the  surroundings  made 
crops  successful  every  year.  Now,  the  destruction  of  the  for- 
ests has  lost  us  that  bed  of  leaves,  which  was  a  perpetual  res- 
erv<iir  of  water  for  springs  and  evaporation;  aided  by  the 
treading  of  the  hard  surface,  the  rain-fall,  if  the  same  as  of 
old,  rushes  off  at  once,  sweeping  the  soil  into  the  Mississippi 
delta.  The  dry  winds  absorb  not  only  the  ancient  humidity 
of  the  air,  but  drink  up  the  subsoil  evaporation.  So  that  our 
winters  are  longer,  more  changeable,  and  unendurable.  Corn 
can  hardly  be  safely  planted  until  late  in  April,  and  drouth 
too  often  ruins  all  in  spite  of  our  best  efforts. 

Now  trees  do  influence  rain-fall  within  the  limits  of  forests 
in  a  state  like  Kentucky,  where  the  rain  is  not  precipitated  by 
mountain  heights,  but  by  the  meeting  of  warm,  moist,  and 
cold  winds.  Here  one  neighbor  has  plenty  of  rain,  and  an- 
other scarcely  any.  And,  even  if  the  rain-fall  should  be  the 
same  for  the  whole  State,  the  owners  of  forests  have  reason  to 
believe  that  these  wind-breaks  are  favorable  to  rain  eddies 
and  rain-bearing  currents  of  air.  Here  is  room  for  future 
scientific  inquiry  and  experience.  One  thing  I  have  found  out 
by  artificial  landscape  gardening :  that  trees,  planted  many 
deep  towards  the  south,  make  the  immediate  shade-trees 
nearer  the  mansion  cooler.  The  reason  being  that,  as  most  of 
our  air  currents  and  winds  come  from  the  south-west,  even  a 
few  more  feet  of  shade  in  that  direction  give  very  marked 
coolness  against  the  hot  currents  of  air  from  a  sun-parched 
surface.  And  the  question,  therefore,  must  be  logically  put, 
if  a  few  trees  make  such  marked  difference  in  the  tempera- 
ture, what  must  the  eftect  of  great  forests  in  the  same  direc- 
tion upon  animal  comfort  and  plant  growth  ? 
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THE  AMERICAN  FORESTRY  CONGRESS. 

IT  should  be  borne  in  mind  that  the  time  for  the  annual 
meeting  of  this  Society  is  approaching,  and  it  should  not 
fail  to  secure  the  attendance  and  active  co-operation  of  every 
person  who  feels  an  interest  in  the  conservation  and  the  resto- 
ration of  our  Forests. 

Mr.  William  Little,  the  corresponding  secretary,  having 
been  obliged  to  visit  Europe,  resigned  this  office,  and  the 
vacancy  has  been  tilled  by  the  appointment  of  Mr.  Bernhard 
E.  Fernow.     He  has  issued  the  following  circular: 

"  The  annual  meeting  of  the  American  Forestry  Congress  will  be  held 
at  St.  Paul,  Minnesota,  commencing  on  Wednesday,  August  8th,  1883. 

"  The  local  committee  has  in  charge  the  arrangement  of  railroad  facili- 
ties, etc.,  announcement  of  which  will  be  sent  to  all  members  in  due  time, 
and  to  all  those  who  expre^  their  desire  to  attend  the  meeting. 

"  Papers  to  be  read  at  the  meeting,  abstracts  of  the  same,  should  be 
sent  in  to  the  corresponding  secretary  two  weeks  before  meeting,  accord- 
ing to  the  by-laws  of  this  Congress." 

Bernhard  E.  Fernow, 

Slatinoton,  Pa.,  July  2nd,  1883.  Corresponding  Secretary. 

Persons  not  members,  and  not  receiving  the  circular  of  the  lo- 
cal committee,  upon  application  to  Mr.  J.  Fletcher  Williams, 
at  St.  Paul,  Minn.,  will  be  at  once  informed  concerning  the 
arrangements  made.  As  the  American  Association  for  the 
Advancement  of  Science,  is  to  meet  at  Minneapolis  (fourteen 
miles  above  St.  Paul),  upon  the  15th  of  August,  it  is  hoped 
that  many  persons  will  find  it  convenient  to  attend  both  meet- 
ings. 

It  is  earnestly  hoped  that  the  attendance  at  St.  Paul  will  be 
large,  and  that  much  good  will  result  from  the  papers  that 
are  read,  and  the  discussions  that  they  may  awaken. 

Persons  not  members  may  become  so  by  election,  upon  the 
recommendation  of  two  members.  The  entrance  fee  is  J2, 
and  the  annual  dues  ?1.  By  a  resolution  adopted  at  the 
Montreal  meeting  in  August,  of  last  year,  all  of  those  who 
belonged  to  the  "American  Forestry  Association,"  are  mem- 
bers of  the  present  organization. 

The  State  of  Minnesota  was  the  first  to  organize  a  State 
Forestry  Association,  and  the  enthusiasm  that  has  been  mani- 
fested throughout  the  prairie  regions  in  Forest  Tree-planting, 
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is  a  sufficient  guaranted  that  nothing  will  bo  over-looked  that 
can  in  any  way  tend  to  render  the  coming  meeting  both 
pleasant  and  profitable.  It  should  be  the  earnest  wish  of 
every  member  to  extend  the  sphere  of  usefulness  of  the  So- 
ciety to  the  utmost  of  his  ability,  and  to  render  the  occasion 
one  of  unqualified  success. 


THE  BLACK  OR  YELLOW  LOCUST. 

By  JOHN  S.  HICKS,  of  Roslyn.  L.  I.^ 

THE  Locust  takes  its  common  name  from  a  resemblance  to 
the  ancient  Locust,  mainly  in  the  form  of  its  leaf — 
"  Robinia  Pseudacacia,^^  from  its  being  introduced  into  France 
by  either  John  Robin,  gardener  to  Henry  IV.,  of  France, 
or  his  son,  Vespasian,  about  1601. 

All  evidence  seems  to  point  to  Virginia  as  being  the  place 
of  its  mo8t  natural  growth. 

There  are  Locust  trees  on  the  lawn  of  Daniel  Bogart,  at 
Roslyn,  L.  L,  that  were  brought  byCapt.  Sands  from  Virginia  ' 
over  a  hundred  years  ago.     I  think  there  are  but  two  kinds  of 
the  Locust  generally  known :  the  Black  or  Yellow  Locust, 
and  the  White  Locust. 

•  The  White  Locust,  the  bark  of  which  is  much  smoother, 
has  more  sap  wood,  and  the  heart  is  of  a  silvery  whiteness.  It 
is  of  little  value,  either  for  strenuth  or  durability,  and  I 
think,  as  this  variety  is  more  easily  grown  from  seed  than  the 
Yellow,  tliat  it  is  often  planted  by  mistake  for  that  variety. 

The  Yellow  Locust  varies  much  in  difterent  localities 
and  soils,  some  being  darker  in  color  than  others;  and  this 
fact  has  also,  undoubtedly,  given  the  name  of ''  Green  Locust," 
to  a  variety  of  this  species.  The  "  Yellow  Locust"  is  the 
only  one  of  value. 

Though  it  occasionally  attains  the  height  of  90  feet,  yet  be- 
yond 40  or  50  feet,  the  growth  is  very  slow  and  unprofitable.  It 
is  better  to  cut  them  down  at  that  height  and  plant  anew. 

The  young  trees  have  sharp  and  strong  prickles  ;  but  these 
disappear  largely  after  the  tree  has  a  growth  of  three  to  four 

I —  —  .     .  _  _       _ 

^Read  at  the  meeting  of  the  American  Forestry  Congress  held  at  Cin- 
cinnati in  April,  1882. 


466  The  American  Journal  of  Forestry. 

iQches  in  diameter,  although  the  smaller  branches  always  have 
some.  The  Locust  does  very  well  on  yellow  sandy  soils;  and 
in  yellow  sand  banks,  with  no  alluvial  soil  covering  the  sand, 
it  will  often  grow  spontaneously,  but  in  heavy  clay  soils  it 
often  proves  a  failure.  The  fact  that  it  will  grow  profitably 
upon  soil  that  will  not  produce  pasture,  or  grow  other  trees 
of  value,  and  that  after  the  trees  have  grown  a  tew  years  they 
induce,  by  their  shade  and  rich  falling  leaves,  a  good  growth 
of  pasture,  makes  it,  in  many  places,  the  most  valuable  tree 
that  is  grown  for  profit.  It  thus  makes  many  unsightly  spots 
beautiful,  and  heavy  hill-sides  profitable.  The  roots  usually 
run  near  the  surface  of  the  ground,  and  extend  to  a  great  dis- 
tance. 

It  is  now  being  largely  used  in  reforesting  the  desolate  re- 
gions of  Austria  and  Hungary — localities  that  have  been  made 
desolate  bv  the  destruction  of  their  former  Forests.  It  thrives 
well  in  these  countries,  growing  in  30  years  to  twelve  inches 
in  diameter.  It  grows  well  in  portions  of  all  the  Middle 
States,  the  southern  parts  of  the  Northern  States,  and  the 
northern  portions  of  the  Southern  States. 

In  some  localities  attempts  w^ere  made  to  introduce  its 
growth  ;  but  after  the  appearance  of  the  borers  they  abandoned 
it,  although  it  often  survives  them,  and,  sometimes,  when  cut  off 
after  the  borers  had  attacked  it,  the  second  growth  thrived 
well. 

When  dry,  the  wood  weighs  fifty-four  pounds  to  the  cubic 
foot,  and  when  green  it  weighs  sixty-two  pounds,  as  shown  by 
tests  made  at  Brest;  and,  in  the  Woolwich  ship-yards,  it  was 
found  to  be  of  about  twice  the  strength  of  British  Oak.  It 
is  used  largely  in  the  making  of  tree-nails  for  fastening  planks 
to  wooden  ships,  and  for  top  timbers  and  beams  of  vessels  iu 
exposed  places. 

The  most  important  use,  however,  is  for  fence  posts,  and 
beams  of  cellars,  or  sills  of  exposed  buildings.  It  has  been 
known  to  last  from  forty  to  sixty  years  as  fence  posts  ;  and  the 
writer  knoNVS  of  posts  not  over  three  inches  in  diameter  that 
have  been  in  use  for  thirty  years.  Houghs'  Report  on  Forestry 
mentions  instances  of  its  lusting  fifteen  to  twenty  years  as 
railroad  ties,  in  conditions  where  the  Oak  had  lasted  from  five 
to  ten  years,  and  the  Chestnut  from  six  to  eight  years.     Tlie 
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timber  is  used  very  extensively  by  carriage  builders;  and,  in 
some  instances,  in  preference  to  Hickory.  The  firm  ot* 
Brewster  &  Co.,  of  Broome  street,  New  York  City,  are  using 
it,  and  paying  higher  prices  than  for  Hickory. 

The  delicacy  and  lightness  of  its  foliage  distinguish  this 
from  all  other  trees  in  our  cultivated  woodlands,  while  the 
color  of  its  leaves,  so  different  from  others,  makes  its  presence 
known  at  a  longdistance.  The  rugged  character  of  its  rough 
bark,  and  its  singularly,  light  and  graceful  foliage,  render  it  a 
tree  of  peculiar  beauty. 

Its  leaflets  are  arranged  in  opposite  pairs  along  the  mid- 
stem,  somewhat  similar  to  the  Mountain  Ash. 

It  is  late  in  coming  into  leaf,  and  it  sheds  its  foliage  early  in 
autumn  ;  but  in  the  perfection  of  its  verdure  no  other  tree 
rivals  it.  The  foliage  as  it  decays,  becomes  very  fertilizing  to 
the  soil,  causing  the  grass  beneatb  to  be  always  green  and 
luxuriant. 

Its  white  and  fragrant  flowers  appear  in  May  and  June. 
Tradition  says  the  American  Indian  made  the  gift  of  a  branch 
of  its  flowers  a  declaration  of  love. 

The  nightingale  and  other  small  birds  resort  to  the  protec- 
tion of  its  thorny  branches. 

On  Long  Island,  near  New  York  City,  this  tree  proves  to 
be  the  most  valuable  one  that  has  been  grown.  When  thirty 
years  old  they  will  make  posts  from  ten  to  twelve  feet  in 
length,  and  from  three  to  five  inches  in  diameter  at  the  small 
end.    Such  posts  are  worth, in  the  city,  at  wholesale  prices: 

When  8  feet  long  and  4  inches  in  diameter 48  cents. 

"      10        "  "     4J  "  "        77     " 

"      12        "  "     4i  "  '*        ......95      '* 

Fencing  posts  6J  feet  long,  and  4  inches  in  diameter,  are 
worth  28  cents  each.  The  tree  will  often  cut  one  post  that  is  10 
feet  long,  one  that  is  8  feet,  and  one  that  is  6J  feet  in  length, 
making  the  total  amount  $2.48  per  tree. 

In  the  most  famed  localities,  and  with  five  to  ten  years 
more  of  growth,  the  tree  will  make,  say  one  piece  16  feet  long 
and  36  inches  in  girth,  one  piece  12  feet  long,  with  30  inches 
girth,  and  one  piece  10  feet  loitg,  25  inches  in  girth,  making 
the  tree  worth  from  J5  to  $7  on  the  basis  of  60  cents  per 
cubic  foot;  it  has  sold,  in  the  past,  as  high  as  $1.50  per  cubic 
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foot.  As  to  value  in  other  localities,  Dr.  Warder  states,  that 
he  is  cutting  trees  having  a  growth  of  24  years,  averaging  12 
inches  in  diameter  and  60  feet  in  height,  .makins:  eight  to  ten 
good  fence  post  seven  feet  in  length,  with  from  six  to  eight 
inches  face  at  the  top  end,  the  trees  standing  400  to  the  acre. 

Mr.  Ezra  Sherman,  of  Preston,  Ohio,  mentions  the  follow- 
ing results  from  Locust  seed  planted  in  1830.  Three  years 
after  sowing,  the  trees  were  planted  in  a  grove  of  15  acres, 
and,  also,  in  an  avenue  of  200  rods.  In  1870,  two-thirds  of 
these  last  were  cut.  They  furnished  180  trees,  1500  posts, 
worth  35  cents  each,  or  $525.  The  lifteen  acres  will  furnish 
fencing  for  the  farm  of  1500  acres  for  all  time.  The  pasture, 
with  stakes  and  poles  for  fencing,  furnished  from  time  to  time, 
will  pay  HS  good  a  rate  of  interest  as  the  open  land  would. 

Mr.  Waldo  F.  Brown,  of  Oxford,  Ohio,  states  that  the 
planting  of  Locust  is  the  best  investment  a  young  man  can 
make.  He  advises  that  the  seeds  should  be  planted  in  rows — 
transplanted  into  rows  four  feet  apart  when  one  year  old,  and 
when  large  enough  for  fence  stakes,  and  bean  poles,  three- 
fourths  of  them  should  be  cut  out,  leaving  them  when  five  to 
seven  years  old,  at  the  distance  of  eight  feet  apart.  As  soon 
as  the  trees  are  out  of  the  way  of  cattle,  blue  grass  should  be 
sown,  as  this  does  not  injure  the  trees,  and  grows  well,  the 
pasture  paying  interest  on  the  investment  after  five  years. 

As  the  trees  send  up  suckers  as  well  as  sprouts  from  the 
stumps  and  roots,  the  growth  is  always  increasing,  and  is 
thicker  after  each  cutting. 

In  France  it  is  much  grown  for  vine  supports,  and  is  some- 
times cut  every  four  years,  the  leaves  being  used  for  forage. 

In  1826,  premiums  were  offered  by  the  Massachusetts  Society 
for  Promotion  of  Agriculture  for  the  promotion  of  its  growth 
and  the  extirpation  of  the  borer.    « 

The  New  England  Farmer  states  the  growth  to  be  300  to  600 
posts  to  the  acre,  worth  50  cents  each,  besides  the  growth  of 
pasture,  and  that  the  government  was  paying  75  cents  per 
cubic  foot  at  that  time. 

The  New  York  Cultivator  says,  1210  trees  will  grow  to  the 
acre;  that  trees  grown  28  years  produce  two  to  four  post  each, 
and  that  trees  grown  from  suckers,  or  shoots,  are  not  as  much 
inclined  to  seed,  nor  do  the  borers  affect  them  as  severely. 
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Mr.  Allen  Furqas,  of  Danville,  Indiana,  states  that  he  has 
grown  the  Black  Locust  over  twenty  years,  and  that  he  has 
had  very  little  trouble  with  the  borers;  that  it  grows  thriftily, 
making  good  fence  posts  in  ten  or  twelve  years,  and  from 
three  to  six  posts  in  eighteen  to  twenty  years.  It  grows  1000 
to  the  acre,  and  at  eighteen  years  the  trees  are  worth  75  cents 
each.  The  timber  will  last  an  average  of  36  years,  and  it 
grows  well  on  poor  soil. 

In  the  years  of  1828  to  1838,  Joseph  Hicks  planted,  at 
Westbay,  Long  Island,  on  each  side  of  the  highway  leading 
through  his  farm,  for  about  a  quarter  of  a  mile.  Locust  trees 
about  eight  to  ten  feet  apart.  The  trees  were  gathered  from 
diflerent  part  of.  the  farm,  where  they  had  grown  up  from  the 
roots  of  other  trees,  and  being  thus  grown,  they  were  planted 
with  but  little  expense.  When  first  planted  the  tops  were  cut 
oft,  and  it  was  found  that  they  grew  much  better  from  this 
treatment.  After  thirty  years  of  growth,  and  at  least  fifteen 
years  of  the  most  beautiful  shade  in  the  heat  of  summer,  and 
an  abundant  growth  of  grass  beneath,  they  were  sold  for  $500 
as  they  stood,  and  now  three  trees  are  growing  in  the  place  of 
one,  and  as  thriftily  as  the  first  crop. 

It  is  thus  seen,  that  this  tree  will  grow  in  the  most  of  our 
Middle  and  Western  States,  and  in  many  sections  where  it  is 
not  now  known.  In  some  places  where  it  has  once  been  con- 
demned, the  second  trial  will  prove  its  value,  as  the  borers 
trouble  it  in  some  seasons  and  not  in  others.  It  is  worth  a 
thorough  trial  anywhere.  13eing  among  the  most  valuable 
of  our  timber  trees  for  durability,  growing  on  poor  soil,  where 
no  other  tree  will  thrive,  nourishing  an  abundant  gmwth  of 
grass,  and  finally,  when  cut,  sending  up  twice  or  thrice  the 
number  of  young  trees,  what  tree  can  be  of  more  value 
than  this  for  forest  culture  ? 


TREES   ON  PRAIRIE   FARMS— WHERE  TO  PLANT, 

AND  WHAT  TO  PLANT. 

By  prof.  J.  L.  BUDD,  of  Ames,  Iowa.^ 

DURING  the  past  twenty  years,  I  have  given  this  subject 
some  study,  and  may  be  able  to  give  a  few  useful  hints 
to  those  who  have  as  yet  had  little  experience. 
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Our  Forestry  Annual,  sent  to  all  applicants  within  the  state 
without  cost,  gives  needed  suggestions  as  to  best  species, 
raodes  of  propagation,, setting,  etc.  Assuming  all  this  to  be 
understood,  I  will  offer  a  few  suggestions  on  the  relative  po- 
sition and  place  for  forest  trees  upon  the  farm,  and  the  species 
best  adapted  to  the  several  positions. 

Dwelling^  lawn,,  and  garden, — It  will  need  no  argument  to 
show  that  these  need  protection  from  wind-sweeps  on  the  west 
and  north.  If  facing  south  or  east  to  the  public  road,  the 
home  grounds  can  be  provided  easily  with  these  protective 
belts. 

If  facing  the  north,  the  belt  on  the  west  will  be  effective 
against  the  north-west  blizzard,  if  the  dwelling  is  set  well 
back  from  the  road. 

If  facing  the  west,  the  trees  may  still  be  planted  west  and 
north,  if  the  entrance  and  view  to  the  public  road  be  changed 
a  few  points  to  the  south  of  west. 

In  all  these  cases,  the  trees  planted  for  protection  should 
not  approach  nearer  than  fifteen  rods  to  the  building. 

In  selecting  the  species  for  these  home  belts,  some  regard 
should  be  given  to  their  expression  when  grown.  It*  the  outer 
rows  are  planted  with  hardy  Catalpa,  Birch,  Hackberry,  Hard 
Maple,  Ash,  and  here  and  there,  in  the  angles  and  corners,  a 
Sycamore,  the  variation  in  shade  and  contrast  will  be  pleasing. 

The  inner  trees  should  not  be  too  thickly  or  i*egularly 
planted,  and  should  mainly  be  Conifers.  In  most  situations 
on  our  prairies,  Scotch  Pine,  White  pine,  Norway  Spruce, 
and  White  Spruce,  are  best,  on  the  score  of  appearance  and 
utility  for  this  situation. 

The  lawn  trees  may  be  few  in  number  of  species,  and  yet 
make  a  better  appearance  than  the  usual  mixture  of  every 
thing  obtainable.  Oak-leaved  Mountain  Ash,  cut-leaved 
Birch,  White  Birch,  Scotch  Alder,  Caragana,  Dwarf  Moun- 
tain Pine,  and  Savin,  with  here  and  there  a  hardy  shrub,  will 
be  enough  to  give  a  pleasing  effect,  if  the  position  of  each 
tree  and  plant  be  made  something  of  a  study. 

Stock-yards  and  feeding -lots. — The  shelter  belts  to  the  west 


^  Read  at  the  late  meeting  of  the  State  Agricultural  Society  at  Des 
Moines. 
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and  north  of  these  should  be  made  effective  at  the  earliest 
possible  moment.  In  the  outside  rows,  the  quick-growing 
tries,  such  as  Cottonwood  and  Willow,  may  be  planted  for 
partial  shelter  until  the  several  inner  rows  of  Scotch  Pine 
grow  up  into  walls  of  living  green.  Only  those  who  have 
had  experience  can  have  any  conception  of  Ihe  real  value  of 
the  Scotch  Pine  for  the  use  here  indicated.  The  plants  can 
now  be  obtained  very  cheaply,  they  are  easy  to  transplant,  and 
twelve  years  of  growth,  with  very  moderate  care,  will  make 
a  wind-break  that  the  owner  would  not  part  with  for  one 
hundred  times  its  real  cost.  When  the  outer  rows  can  be 
spared,  they  should  be  cut  away,  leaving  the  evergreen  barrier 
alone  in  its  glory. 

Orchard  and  sraall  fruit  plats. — These  need  the  shelter  on  the 
souths  for  reasons  often  given  in  our  reports.  The  valuable 
neat-growing  trees,  intermingled,  should  here  find  a  place,  such 
as  Catalpa,  Hard  Maple,  Honey  Locust,  with  the  outer  rows 
of  Black  Cherry,  Black  Walnut,  Butternut,  Mulberry,  Miner 
and  Desoto  Plum,  and  Juneberry.  The  orchard  should  have 
no  shelter  west  and  north,  unless  removed  at  least  forty  rods 
from  the  trees. 

Crop  shelters. — There  are  many  arguments  in  favor  of 
smaller  divisions  of  our  farms.  We  have  also  many  direct 
proofs  of  the  oft-stated  fact  that  our  field  crops,  of  all  kind 
and  character,  are  more  remunerative  and  certain  where  pro- 
tected by  judicious  tree  planting  around  each  moderately 
sized  field.  Experience  warrants  the  belief  that  trees  planted 
ten  feet  apart  around  each  field  will  satisfactorily  answer  as 
supports  to  barbed  wire,  and  as  barriers  to  wind-sweep  and 
too  rapid  evaporation.  Many  devices  have  been  used  for  at- 
taching the  wire  to  the  trees,  the  best  of  which  is,  probably, 
that  of  fastening  the  wire  to  fence  pickets  by  the  usual  staple, 
then  fastening  the  picket  to  the  tree  with  a  piece  of  coiled 
wire,  which  will  expand  as  the  tree  makes  growth. 

In  this  kind  of  planting,  the  adaptation  of  species  to  high 
and  low  ground  should  be  considered. 

On  ridges,  the  Catalpa,  Honey  Locust,  and  Hackberry,  will 
look  well,  and  do  well.  On  lower  ground,  the  Black  Walnut, 
Butternut,  Green  Ash,  Box  Elder,  and  White  Elm,  will  look 
well  and  do  well.  On  the  lowest  grounds,  the  Willow  and 
Scotch  Alder  will  give  best  satisfaction. 
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The  use  of  different  species  in  different  fields,  and  even  in 
different  parts  of  the  border  of  each  field,  gives  a  diversity  of 
expression,  aside  from  the  main  idea  of  adapting  species  to 
the  varied  elevation  and  character  of  the  ground. 

The  nuts  of  the  Black  Wahiut  should  be  planted  where 
wanted,  but  the  other  trees  named  should  be  grown  in  the 
nursery  thickly,  so  as  to  form  a  straight  stem,  before  they  are 
set  in  fence  rows. 

In  practice,  these  combined  fences  and  crop  protectors  will 
cost  less  in  money  labor,  for  a  series  of  years,  than  the  com- 
mon post  and  wire  fence.  Yet  a  little  timely  care  is  requisite. 
An  occasional  post  will  be  needed,  on  which  to  tighten  the  wires ; 
the  coils  will  need  looking  after  to  prevent  serious  injury  to 
the  trees;  an  occasional  load  of  straw  will  be  needed  to  mulch 
trees  not  keeping  up  in  growth,  etc.  But  these  cares  amount 
to  little  compared  with  the  first  cost  of  posts,  the  replacing, 
in  part  or  in  whole,  of  snch  posts,  etc.,  and  each  year  the  bene- 
fit to  the  crops  and  stock  of  the  lessened  wind-sweep  and 
evaporation  will  be  more  apparent. 

Main  plantation. — With  further  experience,  the  now  com- 
mon plan  of  planting  a  rectangular  block  of  timber  on  the 
highest  part  of  the  farm  will  be  abandoned. 

AIJ  our  most  valuable  timber  trees  make  most  rapid  and 
perfect  growth  on  moderately  dry  bottom  lands.  Some  of  our 
thoughtful  planters  have  given  us  good  examples  to  follow. 
In  some  cases,  the  plantations  have  followed  the  line  of  natural 
drainage 'centers,  as  noted  in  the  paper  recently  read  before 
the  Fine  Stock  Breeders  Association  of  Iowa,  thus  securing 
rapid  growth  of  timber  and  a  regular  supply  of  stock  water. 
Others  have  planted  blocks  on  both  high  and  low  points  on 
the  farm,  thus  demonstrating  in  very  few  years  the  position 
now  taken,  that  the  lowest  lands  that  would  answer  for  a  good 
crop  of  corn  in  a  moderately  dry  season  give  the  most  perfect 
timber  growth. 

Still  others  have  demonstrated,  that  bottom  lauds  subject  to 
occasional  overflow  are  more  valuable  on  our  interior  prairies 
for  timber  growing  than  any  other  use. 

In  the  timber  plantation,  for  varied  farm  uses  and  manu- 
facturing purposes,  the  few  most  valuable  species  should 
alone  be  planted.  Black  Walnut,  Butternut,  Black  Cherry, 
Honey  Locust,  Yellow  Locust,  Green  Ash,  Hardy  Catalpa, 
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and  White  Poplar,  would  make  a  very  good  list  for  the  aver- 
age farm.  Perhaps  two  of  the  species  named  should  have  a 
word  in  their  defense,  as  they  are  by  no  means  popular  at  present 
among  our  tree  planters.  The  Yellow  Locust  is  supposed  to 
be  subject  to  the  attack  of  the  borers,  and  Abele,  or  White 
poplar,  is  objected  to  on  account  of  its  tendency  to  sprouting. 
In  practice,  the  Locust  has  been  found  exempt  from  damage, 
where  grown  intermingled  with  other  timber,  and  the  White 
Poplar  has  not  been  subject  to  sprouting  except  in  outside 
rows,  which  mtly  be  planted  with  non-sprouting  species.  As 
few  of  our  people  have  experience  with  this  Poplar  as  a  grove 
tree,  I  will  add  that,  grown  quite  closely,  it  runs  up  straight 
and  tall,  and,  with  judicious  thinning  as  it  attains  size,  it 
makes  saw  logs  sooner  than  any  valuable  tree  known  to  our 
state.  The  timber  is  close-grained,  firm,  does  not  warp,  and, 
in  Europe,  is  regarded  valuable  as  finishing  lumber.  It  is  so 
ranch  superior  in  quality  of  timber  to  other  soft  woods  doing 
well  with  us,  that  it  merits  the  attention  of  our  planters. 

In  putting  out  the  main  plantation,  and,  indeed,  in  all  for- 
est tree  planting,  I  wish  to  lose  no  opportunity  for  mixed  tree 
planting. 

Though  we  are  yet  young  in  experience,  we  already  have 
in  the  West  many  examples  of  the  truth  of  the  European 
teaching  that  exclusive  occupation  of  ground  with  any  one 
species  will  in  no  case  produce  satisfactory  results.  In  plant- 
ing, intermingle  all  the  species  named  in  this  connection. 
The  article  given  in  the  Forestry  Manual  on  mixed  planting, 
by  Hon.  0.  F.  Clarkson,  should  be  read  twice  each  year  by 
every  one. 

Tke  several  plantings  advised  upon  one  farm  may  seem  a 
herculean  task  to  undertake,  however  profitable  and  desirable 
they  may  prove. 

Ill  reality,  however,  the  work  is  rapid  and  inexpensive,  if 
the  trees  be  mainly  grown  and  the  planting  be  done  from 
year  to  year,  in  accordance  with  a  well-defined  plan. 

With  our  thousands  of  well-to-do  farmers  on  our  interior 
prairies,  the  only  question  should  be.  Will  it  pay?  If  it  is 
decided  that  it  will  pay  in  dollars  and  cents — independent  of 
all  ideas  of  home  comfort  and  sesthetic  influences,  such  sys- 
tematic plantings  should  be  generally  undertaken  as  a  busi** 
ness  venture. 
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MISCELLANY. 

The  "  Plains  "  of  Michigan. — Under 
this  title  Prof.  V.  M.  Spalding,  of 
Ann  Arbor,  has  published  in  the 
March  number  of  the  American 
Naturalist^  an  article  of  which  we  will 
present  the  leading  points. 

There  exist,  in  the  central  and 
northern  parts  of  the  lower  peninsu- 
lar of  Michigan,  extensive  areas — in 
one  instance  over  a  thousand  miles 
in  area — within  the  "  pine  belt,"  and 
according  to  tradition,  once  covered 
with  pine  forests.  They  have  been 
over-run  time  and  again  by  fires,  and 
for  agricultural  purposes  are  of  very 
slight  account.  The  principal  trees 
scattered  over  these  "  barrens  *'  are 
the  Scrub  Pine  (Pinus  Banksiana), 
with  some  of  the  Poplars,  and  among 
the  Pines,  and  still  more  in  the  open- 
ing there  is  a  tl^in,  but  widely  dis- 
tributed scattering  of  Oak-grubs,  or 
the  roots  of  trees  that  have  been  kept 
down  by  fires,  and  that  sprout  and 
grow  to  small  trees  wherever  pro- 
tected. These  are  chiefly  the  White 
and  Black  Oaks  (  Quercus  alba  and  Q. 
tinctonia),  but  in  some  places  the  Hed 
Oak  (Q.  rubra)  is  more  common. 
These  trees,  although  they  have  im- 
portant uses,  seldom  grow  large  in  so 
poor  a  soil.  A  few  Wild  Cherries, 
Prairie  Willows,  and  some  other 
woody  species  occur  here  and  there, 
while  Sweet  Fern,  Brakes,  and  various 
shrubs,  and  trailing  or  herbaceous 
plants,  are  spread  over  the  sands. 

After  pasing  though  extensive  por- 
tions of  these  "  plains,"  and  compar- 
ing them  by  personal  observation 
with  the  plantations  upon  a  sandy 
region  near  Waukegan,  111.  (des- 
cribed on  pages  54-58,  of  this  Jour- 
kal),  and  pointing  out  the  folly  of 
attempting  to  cultivate  upon  these 
light  soils  any    of  our  agricultural  i 


crops,  Prof.  Spalding  is  led  to  make 
the  following  suggestions : 

1. — "The  species  to  be  particularly 
recommended  for  cultivation  on  the 
pine  barrens  of  Michigan,  are  the 
White  Pine,  Scotch  Pine,  European 
Larch,  and  Western  Cata1pa(C.  sped- 
osa).  Every  one  of  these  grows  rap- 
idly, and  produces  excellent  timber, 
on  land  of  the  most  inferior  quality, 
and  in  regions  exposed  to  great  vicis- 
situdes of  temperature. 

2. — *'  Many  kinds  of  trees,  other- 
wise valuable,  will  not  thrive  under 
these  unfavorable  conditions,  and  it 
will  prove  a  waste  of  time  and  money 
to  plant  them.  The  White  Ash  and 
Black  Walnut,  for  example,  two  of 
our  best  timber  trees,  require  a  bet- 
ter soil ;  the  Black  Cherry  will  grow, 
but,  like  the  Oak,  will  not  attain  full 
size  on  such  light  sand ;  and  still 
others,  such  as  the  Ailanthus,  that 
has  elsewhere  proven  a  useful  species 
for  cultivation,  is  not  sufficientlv 
hardy  for  our  higher  latitudes. 

3. — "To  obtain  satisfactory  results, 
planting  rather  than  sowing  will  have 
to  be  practiced.  Sowing  seeds  on 
the  burning  sands,  and  leaving  them 
to  take  care  of  themselves,  results 
only  in  failure.  Where  the  land  is 
soft,  and  can  be  marked  readily  by  a 
wagon  track,  to  aid  the  planters  in 
distributing  the  trees  more  rapidly 
and  evenly,  their  planting  can  be  un- 
dertaken at  a  minimum  of  expense. 

4. — "The  trees  that  have  been  rec- 
omended  for  cultivation,  grow  more 
rapidly,  and  attain  dimensions  suit- 
able for  use  sooner  than  is  generally 
understood.  Specimens  of  White 
Pine  ten  inches  or  a  foot  in  diameter, 
that  have  been  planted  only  twenty- 
five  years,  are  not  uncommon,  and 
there  are  well  authenticated  in- 
stances of  the  Catalpa  having  made  an 
average  annual  increase  of  an  inch 
in  diameter — trees  twentv-five  vears 
from  planting  having  attained  a  di- 
ameter of  two  feet.  Still  it  is  to  be 
borne  in  mind  that  these  are  cases  of 
exceptionally  vigorous  growth,  and, 
at  the  best,  the  planting  of  trees  must 
be  considered  a  wise  and  lib- 
eral policy  for  the  future,  and  not  a 
source  of  immediate  gain." 

He  deems  the  facta  sufficient  to 
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justify  the  conclusion,  that  it  is  al- 
together practicable  to  clothe  these 
denuded  regions  again  with  pine  and 
other  timber  trees,  whenever  the 
owners  of  the  land,  whether  individ- 
uals, railroad  companies,  or  the  State, 
are  ready  to  assume  the  care  and  ex- 
pense of  the  undertaking, 

He  urges  that  the  State  take  the 
lead,  and  in  order  that  the  means 
best  calculated  to  secure  success  may 
be  better  understood,  he  advises  the 
instituting  of  suitable  experiments, 
under  intelligent  direction,  for  the 
purpose  of  determining  the  various 
questions  in  practical  Forestry  that 
will  arise  under  these  conditions. 

We  deem  the  points  presented  in 
this  paper  as  well  considered,  and  as 
de.Hei'ving  of  the  serious. attention  of 
all  who  are  concerned.  Until  deter- 
mined by  experiment,  nothing  can 
be  predicted  with  confidence  as  to 
the  preference  of  one  species  over 
another,  nof  as  to  the  possibility  of 
making  any  succeed,  upon  the  more 
barren  of  these  burnt  districts,  until 
some  fertility,  has  been  given  to  the 
soil,  by  the  slow  process  of  decay  of 
the  humbler  kinds  of  herbaceous 
growth. 

Words  of  Cheer  from  Europe. — In  a 
letter  received  by  the  editor  of  this 
JoLRKAL,  from  Herr  Richard  Von 
Steuben,  of  the  Prussian  Forest  Ser- 
vice, dated  May  8th,  1883,  he  says : 

"The  great  interest  which  has 
been  taken  in  the  American  Forestry 
Congress,  as  I  have  heard  from  many 
others,  and  the  sympathy  with  which 
the  discussions  about  the  forests, 
their  preservation  and  cultivatio  n 
are  received,  lead  us  to  expect  that 
the  results  of  this  Congress  will  be  of 
lasting  value  to  the  United  States. 
As  soon  as  your  countrymen  under- 
stand the  necessity  of  a  careful  treat- 
ment of  the  forests,  every  thing,  I 
am  sure,  will  be  done,  to  produce 


great  results.  The  great  energy 
with  which  the  Americans  under- 
take everything  that  they  believe 
profitable  to  their  country,  is  my 
ground  for  this  opinion." 

Forest-Protection. — The  public  own- 
ership and  management  of  forests  in 
Continental  Europe,  has  brought  into 
existence  special  systems  of  police 
regulations  for  the  prevention  of 
trespass  or  damages,  as  well  in  re- 
spect to  the  timber  itself,  as  to  the 
game  which  the  wood  lands  shelter. 
For  the  training  of  the  Forest  Guards, 
to  whom  this  duty  is  intrusted, 
special  schools  have  been  provided, 
and  careful  rules  have  been  prepared 
for  their  guidance.  The  protection 
and  care  of  game,  the  adjustment  of 
rights  of  common  usage,  and  many 
other  subjects  come  within  the  notice 
of  these  special  agents,  and  require  .a 
course  of  instruction  suited  to  these 
requirements. 

The  proprietary  rights  in  wood- 
lands being  with  us  exactly  the  same 
as  with  other  property,  these  details, 
and  the  jurisprudence  arising  under 
their  forest  codes  and  common  rights, 
have  no  practical  interest  with  us, 
and  never  can  have.  The  codes  and 
manuals  relating  to  this  branch  of 
Forestry,  and  which  are  neither  few 
nor  brief,  have  therefore  no  interest 
to  us,  further  than  as  they  may,  in 
some  cases,  present  methods  of  man- 
agement. 

We  have  the  same  laws  for  the  for- 
ests as  for  the  fields,  and  the  owner- 
ship of  the  land  implies  absolute  pos- 
session of  all  the  rights  pertaining  to 
them,  excepting  as  to  the  right  of 
eminent  domain,  under  which  private 
property  may  be  taken  for  a  public 
use,  a  payment  of  the  full  value  being 
made. 

To  this  extent,  therefore,  American 
Forestry  is  simplified.     It  is,  in  fact, 
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limited  to  scientific  and  practical 
questions  relating  to  cultivation, 
management,  the  prevention  of  in- 
juries, and  the  methods  for  securing 
the  best  results  at  the  least  expense. 

Arbor  Day  in  Nebraska. — We  re- 
ceived a  copy  of  the  proclamation  of 
Governor  Dawes,  some  da^'s  before 
the  appointed  day,  but  as  the  Jour- 
nal for  April  had  been  made  up,  we 
could  not  notice  the  subject  in  time 
for  appearance  until  after  the  occas- 
ion had  passed.  The  proclamation 
will  still  be  found  to  possess  a  per- 
manent interest,  from  the  statements 
that  it  presents,  and  for  this  reason 
we  give  it  a  place  at  this  time : 

.    Executive  Office,  Lincoln,  Neb., ) 

March  30th,  1883.      j 
Tn  the  People  of  Nebraska  : 

The  suDJect  of  Forestry,  or  Tree 
Planting,  is  fast  becoming  one  of 
National  importance,  and  is  receiv- 
ing the  careful  attention  of  thought- 
ful minds  throughout  our  own  coun- 
try and  in  other  lands  as  well. 

The  steady  and  rapid  disappear- 
ance of  our  forests  is  viewed  with  ap- 
prehension. We  are  forced  to  consider 
the  matter  of  future  demand  and 
supply,  and,  in  view  of  the  facts,  it 
becomes  a  question  of  grave  moment. 
The  disappearance  of  the  natural 
growth  of  timber  has  been  followed 
in  many  of  our  States  by  the  drying 
up  of  springs  and  brooks,  a  decrea.sed 
annual  rain-fall,  and  consequent  in- 
creased frequency  of  seasons  of  ex- 
treme drouth.  The  presence  of  trees 
and  forests  exert  a  direct  and  con- 
trolling influence  upon  the  moisture 
of  the  air,  and  amount  of  rain-fall,  as 
well  as  serving  to  lessen  the  extremes 
of  temperature,  and  greatly  modify- 
ing the  severity  of  climate  and  season. 

The  attention  of  the  General  Gov- 
ernment has  been  directed  to  this 
matter,  and  it  has  received  substan- 
tial recognition  at  the  hands  of  our 
National  Congress,  in  the  passage  of 
what  is  known  as  the  "  Timber  Cul- 
ture Act,'*  which  has  for  its  object 
the  securing  of  timber  upon  our  tree- 
leas  praines. 


Encouragement  and  incentive  io 
the  'matter  of  tree-planting  is  given 
by  the  Constitution  of  Nebraska: 
which  says:  "The  Legislature  may 
provide  that  the  increased  value  of 
lands,  by  reason  of  live  fences,  fruit 
and  forest  trees  grown  and  cultivated 
thereon,  shall  not  be  taken  into  ac- 
count in  the  assessment  thereof.*' 

The  State  Board  of  Agriculture  of- 
fers liberal  premiums  for  the  greatest 
number  of  trees  planted  during  the 
month  of  April,  1883,  by  any  one  per- 
son, and  for  the  greatest  number 
planted,  or  put  out  during  the  year 
1883.  In  addition  to  this,  thev  offer 
a  special  premium — known  as  "Arbor 
Day"  premium — for  the  greatest 
number  of  trees  planted  upon  a  given 
day — divided  and  classified  as  to  va- 
rieties— and  earn^tly  inviting  com- 
petition thereto  from  all. 

The  question  of  Tree  Culture— im- 
portant as  it  is  to  the  country  at 
large — is  of  paramount  importance  to 
our  State. 

Nebraska  embraces  within  her 
limits  lands  that  are  unsurpassed  in 
fertility,  and  offering,  as  they  do,  ad- 
vantages in  the  way  of  easy  and  sim- 
ple cultivation,  they  are  being  de- 
veloped with  a  rapidity  that  is  nearly 
if  not  quite  without  precedent. 

Therefore  to  the  end  that  the  past 
gratifying  degree  of  development  and 
improvement  may  be  maintained, 
and  if  possible  increased,  I,  James 
W.  Dawes.  Governor  of  the  State  of 
Nebraska,  hereby  name  Wednesday, 
the  18th  day  of  April,  a.  d.  1883,  to 
be  observed  as 


"  ARBOR  DAY." 


Embracing  in  its  design  results  so 
varied,  beneficial  and  far-reaching, 
having  for  its  aim  and  purpose  the 
common  interest  and  general  welfare 
of  our  State,  it  should  be  strictly  olh 
served  by  all  classes 

Having  reference  to  both  orna- 
mentation and  usefulness,  to  beauty 
and  utility,  considering  the  claims  of 
present  enjoyment,  and  ultimate 
profitable  investment,  care  should  be 
exercised,  and  selections  for  planting 
made,  from  such  varieties  as  have 
been  approved  by  the  tests  of  time 
and  experiment,  as  suited  to  the  con- 
ditions of  our  soil  and  climate. 
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Let  it  be  remembered,  that  the 
person  who  plants,  and  causes  to 
grow — if  but  a  single  tree,  shrub  or 
vine — is  contributing  his  or  her  mite 
in  the  way  of  added  inducement  and 
attraction,  tending  toward  that  fuller 
development,  and  ultimate  standing. 
o\  Nebraska,  for  which  we  are  all 
laboring  and  hoping,  and  which  will 
surely  come. 

Done  at  Lincoln,  the  30th  day 
of  March,  a.   d.  1883,  in  the 
Seventeenth    year     of     the 
State  and  of  the  Independ- 
ence   of    the  United  States 
the  One  Hundred  and  Sev- 
enth. 
By  the  Governor:     Jamiss  W.  Dawes. 
Edward  P.  Roggek, 
[Seal.]         Secretary  of  State. 

The  Effects  of  Forest  Fires.— The 
April  number  of  The  Indian  Forester, 
in  noticing  the  Forest  Progress  Re- 
port for  British  Burmah  for  1881-2, 
gives  the  following  account  of  the 
consequences  of  frequent  fires : 

"The  first  consequences  of  these 

constantly  recurring  fires  are  bamboo 

forests  with  standard   trees  in   the 

hills,  and  kaing-grass  savannahs  in 

the  plains.     The  cover  of  dead  leaves 

on  the  ground  is  annually  consumed, 

and  humus  is  formed. 

•'  The  rain-storing  power  of  the  for- 
est is  lost,  and  the  bare  friable  soil  is 
wtished  down  into  the  streams.  Wher- 
ever a  smal  1  flat  stone,  a  piece  of  wood , 
or  some  obstacle  protects  the  ground, 
this  forms  after  the  rains  the  roof  of 
a  little  mud-pillar,  the  soil  around  it 
having  been  washed  away  and  carried 
down  by  the  streams,  is  doubtless  one 
of  the  main  causes  of  their  rapid  silt- 
ing up.  This  erosion  does  not  take 
place  in  areas  which  have  been  suc- 
cessful y  fire-protected  for  some  years, 
and  the  streams  in  fire-protected  for- 
ests become  more  and  more  perren- 
nial." 

The  Scotch  Pine. — This  is  the  pine 
of  northern  Europe  and  of  Asia,  and 
it  is  thought  that  more  trees  of  this 
species   {Pinus  syhestris)  are   living, 


than  of  any  other  tree  that  grows. 
Under  favorable  conditions  its  growth 
is  very  rapid — and,  even  upon  the 
most  unpromising  soils,  it  often  does 
better  than  any  other  tree  that  could 
be  planted.  It  thrives  in  the  most 
rugged  and  rocky  soil,  and  prefers  a 
northern  to  a  southern  exposure,  and 
a  cool  climate.  In  a  recent  visit  to 
Cape  Cod,  where  plantations  of  the 
Pitch-Pine  (P.  rigida),  have  in  former 
yeare  been  made  to  the  extent  of 
some  ten  thousand  acres,  we  found 
that  success  has  been  prevented,  and 
operations  have  been  checked,  by  two 
unfavorable  causes.  One  of  these, 
and  the  more  important  one,  is  the 
risk  of  injury  from  fires — the  other 
is  that  from  injury  from  insects. 
After  the  growth  of  the  shoots  has 
been  well  formed,  but  before  it  has 
hardened,  an  insect  deposits  its  eggs 
in  the  young  and  still  herbaceous 
wood,  and  the  lava  working  upward 
toward  the  tip,  along  the  pi tts,  effect- 
ually kills  the  twig  in  which  they 
are  lodged.  The  leading  shoot  be- 
ing thus  destroyed,  one  of  the  side 
branches  may,  in  a  year  or  two,  take 
an  upward  growth,  and  the  tree  will 
continue  to  gain  in  height,  but  with 
a  crook  in  the  place  where  the  injury 
occurred,  the  time  of  which  might 
readily  be  ascertained  by  counting 
the  rings  of  annual  growth.  But 
often  the  whole  tree  is  injured  be- 
yond recovery,  and  dies  at  once,  or  it 
may  become  so  scrubby  and  stunted 
that  it  is  good  for  nothing,  and  pres- 
ently decays.  The  Scotch  Pine  has 
been  tried  to  some  extent  in  this  re- 
gion, and  with  the  most  encouraging 
success.  It  takes  a  more  vigorous 
growth,  and  in  a  few  years  looks 
down  upon  its  less  thrifty  neighbors 
of  equal  age.  Although  it  appears  to 
be  liable  to  the  attack  of  the  insect. 
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and  perhaps  to  an  equal  extent,  its 
vigorous  growth  enables  it  to  recover 
sooner — or  perhaps  its  time  of  growth 
is  a  little  later  than  that  when  the 
insect  appears.  But  from  whatever 
cause  it  may  be,  these  trees  have  not 
suffered  much,  while  around  them 
the  native  Pitch- Pine  shows  the  ef- 
fects of  the  injury  in  a  marked  de- 
gree. The  trees  bear  seeds  abund- 
antly, and,  when  fairly  introduced, 
there  is  every  reason  to  expect  that 
they  will  prove  to  be  the  most  suc- 
cessful tree  that  has  yet  been  tried  in 
that  part  of  the  country,  and  much 
superior  to  any  of  the  native  specie. 

Results  of  Cultivation  of  the  Picea 
grandts,  in  Great  Britain. — It  is  well 
known  that  most  of  the  conifers  of 
the  Pacific  coast,  fail  when  planted 
in  the  Atlantic  States.  In  some 
cases  they  do  better,  when  tried  in 
Europe,  under  conditions  that  pre- 
sent fewer  differences  in  climate, 
and,  in  a  few  cases,  they  promise 
great  success.  The  great  California 
Silver  Fir  {Picea  grandis),  a  native  of 
Northern  California,  Washington 
Territory  and  British  Columbia,  was 
discovered  by  Dr.  Douglas  in  1830, 
and  the  first  seeds  were  sent  to  Eng- 
land the  next  year;  but  it  did  not 
come  to  be  very  generally  known  in 
ornamental  plantations,  until  many 
years  afterward,  as  the  quantity  of 
seeds  sent  by  its  discoverer  was  small, 
and  many  of  them  failed  to  germi- 
nate. 

From  a  Prize  Essay  by  Mr.  Robert 
Hutchison,  of  Carlowice,  published 
in  the  Transactions  of  the  Highland 
and  Agricultural  Society  for  1S83,  w^e 
learn  that  it  has  been  reasonably 
successful  in  Great  Britain,  the  larg- 
est, because  the  oldest,  specimens 
being  found  in  the  southern  part,  and 
now  fifty  feet  in  height.     It  finds  its 


proper  element  in  loamy  or  alluvial 
deposits,  and  in  valleys  more  or  less 
sheltered,  although  in  various  places 
it  thrives  upon  the  hills.  The  soil 
and  climate  of  Ireland  appear  to  be 
admirably  adapted  to  its  growth,  and 
several  noble  examples  are  reported. 
The  data  are,  however,  as  yet,  not 
sufficient  to  determine  as  to  its  prob- 
able value  as  a  timber  tree.  In  the 
few  cases  that  had  been  afforded  for 
judging  of  the  quality  of  the  wood,  it 
was  found  to  be  hard  and  coarse 
grained ;  but  these  defects  might  dis- 
appear with  age,  and  are  a  common 
fault  in  wood  of  rapid  growth,  until 
matured  by  time.  In  ornamental 
plantations  it  affords  a  most  desirable 
addition  to  the  list  of  trees  available 
for  cultivation,  and  it  will  grow  in 
favor  the  more  it  becomes  known. 

Thorough  Cultivation  the  Secret  of 
Success  in  Planting  upon  the  Western 
Plains. — Mr.  C.  L.  Myers,  in  a  letter 
to  the  editor  of  this  Journal,  in  writ- 
ing from  Ellsworth,  Kansas,  June 
13th,  1883,  says: 

"Your  *  Forestry  Journal  *  for  June, 
contains  the  best  article  on  growing 
Forest  trees  in  the  West  (or  any 
where  else  for  that  matter)  that  I 
have  ever  seen  in  print  It  tells  the 
whole  story.  I  refer  to  '  Facts  about 
Forestry,'  by  the  late  Leonard  B. 
Hodges,  of  St.  Paul,  Minn. 

"  What  he  says  about  the  prepara- 
tion of  the  .«oil,  and  after  culture,  is 
pre-eminently  to  the  point.  He  tells 
it  all,  it  is  practical  and  true,  and 
leaves  nothing  for  the  inexperienced 
planter  to  guess  at,  except  the  selec- 
tion of  varieties  adapted  to  the  par- 
ticular locality  in  which  the  planter 
resides.  Thorough  cultivation  here, 
•away  out  West  on  the  plains,'  will 
keep  forest  trees  growing  thriftly 
through  weeks  of  hot  winds  when 
nothing  else  will. 

"  I  have  raised  Honey  Locust, 
Black  or  Yellow  Locust,  White  and 
Russian  Mulberry,  Te4a  Hybrid,  com- 
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mnn  and  Speciosa  Catalpa,  Box  Elder, 
Soft  Maple,  Kentucky  Coffee  Tree. 
Green  and  White  Ash,  here,  more  or 
less,  for  four  years,  from  seed.  I 
have  grown  them  on  high,  sandy  up- 
lands, also  on  low  bottom  lands,  ex- 
posed to  every  '  Kansas  zephur'  that 
visits  us  in  the  late  summer  and 
early  fall  months,  without  their 
losing  a  leaf,  when  almost  all  trees 
in  the  same  locality  not  cultivated 
or  mulched  were  burned  up  by  the 
hot  winds  that  visit  us  invariably  at 
this  season. 

"If  that  part  of  the  late  Mr.  Flod- 
ges*  article  which  relates  to  the  prep- 
aration of  the  soil,  and  after  culture, 
could  be  placed  in  the  hands  of  every 
tree  planter  in  Central  and  Western 
Kansas  and  heeded,  it  would  be 
worth  millions  of  dollars  to  our  peo- 
ple in  twenty  years. 

"  It  is  of  much  more  importance 
than  the  selection  of  kinds,  yet  the 
latter  is  important — but  all  hardy 
varieties  will  grow  with  this  thorough 
cultivation.  From  my  four  years  ob- 
servation and  experience  here  (Cen- 
tral Kansas),  I  would  select,  especi- 
ally for  the  bottoms  and  uplands, 
Honey  Locust,  'Spec'osi'  Te&s  Hybrid 
Catalpas.  and  all  the  Mulberries,  in 
preference  to  the  Varieties  named  in 
Mr.  Hodges  article.  These  trees 
stand  drouth  better,  are  hardy  here, 
are  more  valuable  for  farm  and  rail- 
road purposes  when  grown,  and  less 
liable  to  the  attack  of  borers  than 
Box  Elder,  Hackberry  and  Cotton- 
wood. I  did  not  commence  this 
article  to  instruct  any  one  in  tree 
planting,  but  only  to  heartily. indorse 
your  communication  from  Mr.  Hod- 
ges' pen." 

The  Eucalyptus  and  its  evaporating 
power. — In  a  Parliamentary  Paper, 
relating  to  Natal  (1878-9,  vol.  50,  p. 
8;,  we  find   the  following  statement: 

"  Clumps  of  Eucalyptus  planted  in 
undrained  swamp  lands,  at  elevations 
up  to  4,000  feet,  have  been  known  to 
completely  dry  up  the  space  within 
reach  of  their  roots.  The  growth  of 
timber  in  these  situations  is  com- 
puted at  twelve  tons  per  acre  per  an- 


num, while  the  annual  growth  of  the 
vegetation  which  it  superceded  did 
not  exceed  one  and  a  half  tons  per 
acre  per  annum." 

BIBLIOGRAPHICAL    NOTICES. 

A  (general  Catalogue  of  the  Flora  of 
Vermont  by  George  H.  Perkins,  Ph. 
D.,  Prof,  of  Nat.  Hist,  in  the  Univer- 
sity of  Vermont,  Montpelier,  Vt., 
1882,  p.  49. 

This  classified  list  of  the  flowering 
plants  and  three  orders  of  the  Cryp- 
togamic  plants  of  Vermont,  is  the  first 
that  has  been  published  since  1842. 
It  gives  simply  the  scientific  and 
common  names,  with  occasional  re- 
marks, concerning  habitat,  and  rela- 
tive abundance.  It  is  reprinted  from 
the  Vermont  Agricultural  Report  of 
1882. 

Forest  Fires.— By  Prof.  C.  S.  Sar- 
oent.     Boston,  1883.     8vo.  p.  12. 

This  article  is  reprinted  from  the 
30th  report  of  the  Mass.  Board  of  Ag- 
riculture, and  is  devoted  to  a  general 
discussion  of  the  subject  of  forest  fires 
very  justly  regarded  as  one  of  the 
most  serious  questions  with  which  we 
have  to  deal,  in  the  management  of 
our  forests  with  the  view  of  mainte- 
nance and  reproduction,  for  present 
use  and  future  supply. 

The  census  returns  of  1880  showed 
that  ]3;899  acres  of  woodland  had 
been  burnt  over  within  the  year,  at  a 
loss  of  over  $100,000;  and  in  Pennsyl- 
vania the  area  was  reported  at  685,738 
acres,  and  the  loss  at  over  $3,000. 
These  statements  are  doubtless  below 
the  actual  amount.  In  all  such  cal- 
culations, the  damage  to  young  trees 
of  no  present  value  is  overlooked — 
but  their  destruction  which  is  sure  to 
result,  is  a  dead  loss  of  so  much  time 
in  the  growth  of  a  new  forest,  even 
where  no  injury  has  been  done  to  the 
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soil.  This  point  has  been  noticed  in 
the  article  before  us,  and  the  slow 
restoration  by  natural  growth  is  de- 
scribed in  the  case  of  a  White  Pine 
forest  destroyed  by  fire.  The  time 
estimated  for  complete  restoration 
by  spontaneous  agencies  in  New  Eng- 
land is  estimated  at  from  50  to  100 
years ;  but  in  regions  where  the  rain- 
fall is  less  certain,  a  permanent  arid- 
ity may  result,  rendering  the  future 
growth  of  trees  quite  impossible. 

The  urgent  need,  in  regard  to  the 
prevention  of  forest  fires,  is  a  strong 
public  sentiment  against  the  careless 
setting  of  fires,  and  habitual  caution 
in  the  use  of  fires.  Much  may  be 
done  by  legislation,,  in  this,  but  not 
in  advance  of  public  sentiment.. 
There  is  nothing  that  will  tend  more 
toward  this  than  the  rapidly  increas- 
ing value  of  woodlands,  and  oi  forest 
products,  which  will  tend  to  present 
this  fact  more  forcibly  every  year. 

The  act  of  the  Massachusetts  Leg- 
islature passed  in  1882,  and  noticed 
on  page  191  of  this  Journal,  is  re- 
garded by  Prof.  Sargent  as  defective, 
but  as  indicating,  at  least,  a  feeling 
that  the  woodlands  in  Massachusetts 
need  protection  against  fires.  He  re- 
gards the  law  as  not  comprehensive 
enough,  and  not  severe  enough. 
With  the  growth  of  opinion,  as  the 
importance  of  the  subject  becomes 
better  understood,  we  shall  be  better 
qualified  to  meet  the  difficulties  in- 
volved. 

Manual  del  Cultivo  del  Euealtpto  gigan- 
tesco  y  de  €U  superioridad  para  el  ashotado 
la  Aigieve  y  CarpinUria.  Por  D.  Bal- 
BiNO  Cortes  y  Movales,  Madrid,  1883, 
p.  56. 

This  little  manual  on  the  history, 
cultivation  and  uses  of  the  Eucalyptus, 
forms  an  interesting  contribution  to 


the  literature  of  this  interesting  ge- 
nus. 

The  first  Eucalyptus  trees,  in  Spain, 
were  planted  in  1863,  in  the  province 
of  Santander,  by  D.  Marcelino  8.  de 
Santuola ;  and  the  first  memoir  upon 
the  subject  was  presented  by  him  to 
the  commission  having  charge  of  an 
exposition  in  the  capital  of  that  prov- 
ince, November  8,  1866.  He  had  re- 
ceived a  plant  of  the  E.  globulus  from 
Hyeres  about  2.2  feet  high,  whicbi 
planted  April  14,  1863,  bad  grown  to 
the  height  of  30  feet  in  the  first  two 
seasons. 

The  seed  catalogue  of  the  Botani- 
cal Garden,  at  Madrid,  contains  the 
names  of  51  species,  but  in  Spain,  as 
in  Southern  France,  the  E.  gl^ulus 
has,  from  the  rapidity  of  its  growth, 
been  the  favorite  tree.  It«  suscepti- 
bility to  the  frost,  however,  appears 
to  limit  its  successful  growth  to  the 
warmer  and  more  favored  region 
along  the  southern  coast.  The  E. 
amygdalina  had  proved  more  hardy, 
and  could  be  cultivated  further 
north. 

Manual  de  Podas  i  Ingertos  de  Arholes 
Frutalcs  y  Foresiales^  Por  D.  Ramon  Jor- 
danay  Morera.  Madrid,  1883.  12mo. 
p.  232. 

This  little  manual  on  the  Pruning 
and  Grafting  of  Fruit  and  Forest  trees, 
forms  one  of  a  series  of  popular  illus- 
trated handbooks,  of  which  some 
sixty  are  published,  at  a  price  rang- 
ing from  30  to  40  cents,  singly,  or  at 
two-thirds  of  this  rate  for  the  whole. 
The  author  formerly  in  service  on  the 
Philippine  Islands,  is  a  brother  of  B. 
Jose  Jordana,  mentioned  in  a  previ- 
ous number  of  this  Journal 
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COPSE  CULTURE. 

By  Dr.  A.  EBY,  Sebrikgville,  Okt. 

F  the  varioiismethodsof  Forest-culture,  there  is  perhaps 
none  so  suited  to  the  immediate  wants  of  this  continent, 
and  especially  so  of  the  prairie  sections  of  the  Western  States 
and  provinces,  as  the  Copse,  the  "Niederwald"  of  the  Ger- 
man foresters.  The  peculiarities  of  this*  system  are  that  the 
trees  are  cut  while  they  are  yet  small,  and  allowed  to  repro- 
duce themselves  bx'^  sprouts  from  the  stump.  In  this  way  a 
regular  succession  of  crops  may  be  obtained  in  a  comparatively 
few  years.  While  it  takes  from  80  to  120  years  for  mo9t 
trees  to  attain  a  state  of  maturity,  it  has  been  observed  that 
their  period  of  greatest  growth  is  within  the  first  fifty  or  sixty 
years  of  their  existence.  From  the  fact  that  trees  will  grow 
more  thickly  while  they  are  yet  small  and  do  not  yet  need 
such  a  large  leaf-surface,  more  actual  increase  of  bulk  can  be 
attained  by  the  copse  system  than  by  any  other  mode  of  cul- 
ture. The  ease  of  reproduction  also  is  greatly  in  its  favor.  The 
sprouts  start  with  an  abundance  of  roots  and  rootlets  already 
provided,  and  its  growths  will  be  thrown  into  the  production 
and  storage  of  new  woody  fibers.  As  most  trees  only  throw 
out  vigorous  and  healthy  sprouts  within  the  first  forty  or  fifty 
years  of  their  age,  it  is  necessary  that  the  period  of  the 
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harvest  shall  be  placed  within  such  a  time  as  will  leave  the 
stumps  still  vigorous  and  capable  of  sending  forth  an  abun- 
dance of  sprouts,  while  at  the  same  time  the  plants  will  have 
had  time  to  produce  and  store  away  the  largest  possible 
amount  of  woody  fibre,  say  from  the  25th  to  the  30th  year  of 
their  growth. 

The  reader  will  easily  comprehend  that  as  the  trees  are  cut 
while  they  are  still  small,  their  product  will  not  be  useful  as 
building  material,  but  they  will  yield  a  larger  amount  of  ex- 
cellent fuel  than  can  otherwise  be  obtained  from  the  same 
space.  The  trees  can  also  be  used  for  a  variety  of  useful  pur- 
poses, such  as  rails,  stakes,  hop-poles,  scaftblding,  hoopji*,  raft- 
ers, etc.  The  influence  of  the  copse  on  the  climate  will,  of 
course,  be  as  beneficial  as  that  of  an  equal  area  of  larger 
trees.  It  needs  less  care  and  attention,  and  requires  less  scien- 
tific knowledge  for  its  successful  management  than  is  indis- 
pensable in  the  other  systems  of  Forest-culture. 

As  not  all  trees  will  send  up  sprouts  from  their  stumps,  or 
will  do  so  after  repeated  cutting,  the  first  question  to  consider 
in  the  planting  of  a  copse  will  be,  "  what  tree  or  trees  to  se- 
lect?" Where  it  is  desired  to  convert  an  existiuir  mixed  wood 
into  a  copse,  the  question  will  be,  '*  what  trees  will  sprout,  and 
will  their  wood  be  sufficiently  valuable  to  make  its  growth 
desirable?"  I  shall  presently  return  to  this  part  of  the  sub- 
ject. In  starting  a  new  plantation,  the  first  question  will  be 
to  select  such  trees  as  will  send  up  vigorous  sprouts  from  their 
stumps,  and,  .if  possible,  will  do  so  after  re(ieated  cutting, 
while  at  the  same  time  they  yield  the  largest  amount  and 
most  valuable  wood  for  the  purpose  for  which  it  is  intended. 
Should  the  object  for  which  the  wood  is  required  be  a  special 
economic  purpose,  such  a  tree  must  be  selected  as  will  be  niost 
suitable  for  the  purpose  intended,  even  though  it  might  be  in- 
ferior iu  other  respects.  The  Poplar,  so  extensively  used  for 
paper  making,  and  the  Willow  for  charcoal  in  making  pow- 
der, are  both  so  easily  reproduced  that, even  should  the  stumps 
fail  to  produce  sprouts,  there  will  be  no  difficulty  in  keeping 
the  copse  always  close  and  producing  a  full  crop. 

Ilartig  says :  "Among  all  kinds  of  wood  none  is  so  well 
adapted  for  copse-culture  (Niederwaldwirthschaft)  as  th^  Oak, 


Copse  Culture,  48^ 

which  IS  also  so  valuable  in  high-forest  culture  (Hochvvald- 
wirthschaft),  as  a  copse  on  Oak  stock  can  be  managed  sev- 
eral centuries  without  danger  of  the  stumps  dying,  and  with 
copious  sprouts  after  each  cutting.  The  sprouts  grow  up 
rapidly,  and  produce  not  only  excellent  wood  for  fuel  and 
charcoal,  but  the  best  of  tan-barks."  As  the  most  of  our  nu^ 
tive  Oaks  are  not  interior  in  the  good  qualities  mentioned 
above  to  those  of  the  continent  of  Europe,  there  is  every  rea- 
son to  expect  equally  good  results  from  them.  The  Hon.  Mr. 
Joly,  of  Quebec,  who  has  had  considerable  experience  as  a 
tree-grower,  speaks  very  highly  of  the  White  Oak  (Quercus 
alba)  as  a  ra[»id  grower.  Some  of  the  other  varieties  are 
equally  valuable,  and  as  the  Oaks  are  found  extensively  in 
Canada  and  the  U-uited  States,  there  need  be  very  little  diffi- 
culty in  getting  suitable  stocks.  As  a  rnle  I  would  say; 
select  the  variety  that  is  indigenous  to  the  district  in  which 
the  plantation  is  to  be  made.  Where  there  are  several  varie- 
ties to  be  fonnd,  that  one  should  be  selected  that  gives  the 
most  valuable  wood  for  the  purpose  for  which  it  is  intended 
to  be  used. 

The  Chestnut  also  gives  excellent  sprouts  from  stumps.  It 
grows  very  rapidlj',  and  its  wood  is  highly  valued  for  many 
purposes,  thouirh  probably  inferior  to  Oak  as  fuel.  I  have 
seen  it  treated  in  this  way  in  Pennsylvania,  where  it  is  largely 
used  as  rails  for  fencing  purposes.  As  the  Chestnut  is  rather 
particular  as  to  soil  and  climate,  its  general  ado[»tion  for  copse- 
culture  will  be  out  of  question.  Another  peculiarly  American 
tree  that  will  thrive  in  a  copse  is  the  Locust.  It  will  flourish 
in  soils  so  light  that  the  Oak  would  not  succeed;  but  it  is  more 
particular  as  to  climate,  and  is  so  subject  to  extensive  destruc- 
tion by  the  borer  that  the  preference  should  be  given  to  the 
Oak,  where  it  is  at  all  questionable  whether  the  Locust  wilF 
succeed. 

The  Beech  can  also  be  treated  in  this  way  while  young;  but 
as  the  stumps  die  out  after  several  cuttings  and,  constant  at- 
tention is  required  to  renew  the  stocks,  and  as  its  wood  is 
worth  very  little,  except  as  fuel,  it  would  hardly  be  advisable 
to  select  it  for  general  culture,  though  it  might  do  very  well' 
in  special  cases. 
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The  Maples,  Ashes,  and  Elms,  either  alone  or  mixed  to- 
gether, can  also  be  very  successfully  treated  in  this  way.  If 
not  cut  at  too  early  a  period,  they  will  produce  seeds  abun- 
dantly, which  will  sprout  and  thus  keep  the  copse  close,  even 
if  sonie  of  the  older  stumps  should  die  out.  The  maple  will 
yield  excellent  fuel  while  the  Ash  and  the  Elms  can  be  used, 
even  while  small,  for  very  many  economic  purposes.  As  they 
grow  very  well  together,  and  as  they  serve  so  many  purposes, 
it  would  doubtless  be  advisable  to  cultivate  them  together. 

Where  the.  object  is  to  sell  the  timber,  rather  than  use  it  for 
home  consumption,  the  Hickory,  with  a  suitable  climate  and 
soil,  will  prove  highly  valuable  for  treatment  in  this  way. 
Though  I  can  not  find  any  authority  for  the  statement  that  it 
will  sprout  from  the  stump,  I  have  little  do.ubt  that  it  will  do 
80,  and  that  it  will  prove  valuable  for  copse-culture. 

There  are  doubtless  other  kinds  of  trees  that  can  be  treated 
in  this  way,  but  those  mentioned  will  give  ample  scope  for  se- 
lection. I  can  not  say  whether  the  Catalpa  and  the  Mulberry 
would  prove  successful  for  copse  culture,  or  whether  their  tim- 
ber so  grown  would  be  valuable.  That  question  will  probably 
have  to  be  decided  by  future  experience. 

After  selecting  the  kind  of  tree  to  be  planted,  the  next  ques- 
tion to  be  decided  will  be,  what  extent  of  ground  is  to  be  de- 
voted to  Fdrest-culture,  and  what  period  of  rotation  is  to  be 
adopted.  Here  let  me  remark  that,  in  Forestry,  success  will 
depend,  in  a  large  measure,  on  the  establishment  at  the  begin- 
ing  of  a  system  of  rotation,  and  the  faithful  carrying  out  of 
that  System.  A  want  of  system  will  be  attended  with  serious 
loss,  sooner  or  later.  As  the  harvest  is  remote,  it  would  be 
useless  to  plant  a  forest  and  have  it  rooted  up  again  in  ten  or 
fifteen  years.  There  are  few  trees  that  grow  sufficiently  rapid 
to  be  harvested  in  the  lifetime  of  the  party  that  plants  them, 
yet  they  are  all  the  time  increasing  in  value. 

Having  decided  to  devote,  say  ten  acres,  to  Forest-culture, 
and  a  rotation  of  twenty-five  years,  we  divide  10  by  25  and 
find  that  the  area  to  be  planted  each  year  is  two-fitths  of  aa 
acre,  or  64  rods,  equal  to  a  piece  of  ground  eight  rods  long 
and  eight  rods  wide.  Or  let  us  suppose  that  the  term  of  rota- 
tion is  fixed  at  thirty  years — a  period  which,  unless  the  soil  is 
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very  poor,  and  the  climate  very  rigid,  will  give  us  about  the 
maximum  yield  under  copse-culture — and  the  area  to  be  planted 
is  fixed  at  fifteen  acres.  This  would  give  us  one-half  of  an 
acre  to  be  planted  each  year,  until  the  whole  surface  is  planted 
with  the  wood  selected,  after  which,  if  a  proper  selection  has 
been  made,  and  with  judicious  management,  half  an  acre  can 
be  harvested  each  year.  This  would  give  an  ample  supply  of 
fuel  for  all  farm  purposes,  and  give  the  owner  a  larger  return 
than  if  he  had  his  fifteen  acres  under  pasturage.  By  devoting 
the  labor  he  would  have  to  put  on  this  field,  if  under  cultiva- 
tion, to  the  rest  of  his  farm,  he  would  have  so  much  the  better 
crops  that  he  would  not  miss  the  withdrawal  of  his  tree-field, 
while  it,  too,  would  bring  him  an  ample  harvest,  in  return  for 
the  little  care  and  attention  it  will  require  after  it  is  once 
planted. 

Having  now  decided  on  the  kind  of  tree  to  be  planted,  the 
term  of  rotation  to  be  adopted,  the  area  to  be  devoted  to  Foi*- 
est-culture,  and,  consequently,  the  extent  of  the  annual  planta- 
tion, onr  next  question  is  the  seed — taking  for  granted  that 
no  desirable  trees  exist,  and  that  it  is  necessary  to  commence 
with  the  seed.  The  nuts  or  seeds  should  be  gathered  as  soon  as 
they  are  ripe,  and,  if  possible,  nature  should  be  followed  and 
the  seeds  planted  as  soon  as  they  are  ripe.  The  Soft  Maples, 
the  Ashes,  and  the  Elms,  ripen  their  seeds  in  June,  when  they 
should  be  gathered  and  planted  at  once.  They  will  soon 
sprout,  and  form  quite  large  plants  by  the  fall.  The  Oaks, 
Beech,  Chestnut,  Hickory,  etc.,  ripen  their  fruit  in  the  fall, 
and  the  nuts  should  be  planted  as  soon  as  possible,  as  it  is  dif- 
ficult to  preserve  them  until  the  following  spring.  Tiie  seeds 
of  the  Hard  Maple  {Acer  sncchorinum)  can  be  preserved  in 
moist  sand  until  the  spring,  if  it  is  desirable  to  do  so. 

The  land  should,  if  possible,  be  well  plowed  and  finely 
harrowed  before  being  seeded.  If  possible,  all  grass  and 
weeds  should  be  destroyed  before  seeding,  so  that  the  weeds 
will  not  get  the  start  of  the  young  plants.  If  the  surface  to 
be  planted  is  rocky,  or  so  hilly  that  it  can  not  be  cultivated 
with  the  plow,  it  will  be  necessary  to  provide  a  nidus  for 
the  seeds  with  the  hoe  or  spade.  This  will  necessarily  in- 
crease the  cost  of  planting,  but  it  enables  the  owner  to  raise 
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a  valuable  crop  from  what  would  otherwise  be  an  almost 
worthless  soil.  And  even  if  the  cost  of  seeding  is  greatly  in- 
creased, the  total  investment  will  be  less  than  where  good 
arable  land  is  used.  The  increased  cost  of  seeding,  will  be 
more  than  compensated  by  the  smaller  value  of  the  land 
planted.  This  is  a  question  of  great  importance  in  Forestry. 
The  harvest  will  be  valuable  when  it  comes,  but  as  it  takes  so 
long  a  time  for  the  crop  to  grow  it  is  necessary  to  use  the  ut- 
most economy  in  planting,  soil,  etc.,  consistent  with  efficiency, 
in  order  to  make  the  investment  pay.  Calculations  have  been 
made  by  learned  professors  of  the  great  profits  to  be  made  by 
growing  trees,  but  I  am  afraid  they  did  not  rectify  their  cal- 
culations by  experience.  It  is  certainly  profitable  to  grow 
trees,  but  the  profits  are,  in  a  great  measure,  indirect  and  at 
best  not  so  large  as  to  warrant  any  extravagance  in  the  orig- 
inal inve!^tment  in  land  to  be  planted  or  expense  in  ])lanting. 
The  compound  interest  on  even  a  small  sum,  if  allowed  to 
run  for  several  successive  decades,  will  amount  to  quite  a  re- 
spectable sum.     But  let  us  return  to  our  subject. 

If  Oak-nuts  are  to  be  planted,  they  may  be  sown  broadcast 
about  450  pounds  to  the  acre,  and  covered  about  two  or  three 
inches  with  the  plow.  Should  it  be  desired  to  plant  them 
in  drills,  then  those  should  be  made  about  four  feet  apart,  and 
two  nuts  planted  close  together  every  two  feet.  Nuts  maj-  be 
planted  in  a  hard  soil  by  means  of  a  spear-shaped  instrument 
about  three  or  four  inches  long,  attached  to  a  handle  suffi- 
ciently long  for  a  man  to  use  with  ease.  With  this  instru- 
ment, holes  are  made  into  the  ground  into  which  the  nuts  are 
dropped  and  lightly  covered  by  pressing  the  earth  together 
over  them.  Where  the  planting  has  to  be  done  with  the  hoe 
or  spade,  it  is  best  to  do  so  as  far  as  possible  in  drills  at  the 
distance  above  named.  A  nidus  three  or  four  inches  deep, 
and  from  six  to  ten  inches  in  length  and  width,  must  be  made 
at  each  place  where  a  tree  is  to  grow  and  at  least  two  nuts 
planted  into  each  bed. 

Beech  and  Hickory  nuts  must  not  be  covered  over  an  inch 
or  two  at  the  most.  Otherwise  they  can  be  planted  in  the  same 
way  as  the  Oak.  It  will  require  about  125  pounds  to  broad- 
cast an  acre  with  Beech  nuts. 
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The  advantage  of  planting  in  drills  will  be,  that  it  will 
take  leBB  seed,  and  then  the  spuce  between  the  drills  can  be 
planted  with  corn  or  a  root  crop,  and  thns  the  land  can  be 
utilized  nntil  the  plants  are  so  large  as  to  require  the  whole 
space  for  themselves.  In  Germany,  rye  is  often  sown  with 
th(f  Oak  nuts;  but  such  a  practice  would  not  be  admissible  in 
this  country  where  the  harvesting  is  done  by  reapere,  instead 
of  the  sickle  as  is  the  case  in  Europe. 

The  seeds  of  the  Maples,  Ash,  and  Elms,  must  be  covered 
very  lightly,  not  over  half  an  inch  at  the  most.  This  can  be 
done  by  drawing  a  heavy  bunch  of  brush  over  them,  or  by 
dragging  them  with  a  light  harrow  reversed.  It  requires 
about  90  pounds  of  Maple  seed  to  the  acre,  about  50  pounds 
of  Ash,  and  24  pounds  of  Elm  seeds.  When  it  is  desired  to 
grow  those  trees  together,  about  one-third  of  each  of  the  above 
quantities  of  seed  may  be  used. 

Where  it  is  intended  to  stock  the  copse  with  Poplar,  Wil- 
low, or  some  other  easily  growing  tree,  it  can  be  done  more 
easily  by  planting  cuttings  and  even  larger  branches.  By 
means  of  a  pointed  instrument,  holes  ten  or  twelve  inches 
deep  can  be  punched  into  the  ground,  into  which  the  cuttings 
are  placed  and  fastened  b}-  the  foot.  This  work  should  be  done 
as  early  in  the  spring  as  it  is  possible  to  do  it,  after  the  frost 
comes  out  of  the  ground. 

Except  in  case  of  very  easily  growing  trees,  it  is  safer  to 
plant  the  seeds  directly  to  the  pince  to  be  occupied  by  the 
trees.  By  transplanting,  many  trees  ore  so  much  checked  in 
their  growth,  that  it  is  better  to  sow  the  seeds  at  once  to  the 
place  where  the  trees  are  to  grow.  This  is  especially  the  case 
with  the  nut-bearing  trees. 

My  readers  need  hardly  be  told  that,  to  attain  success  in 
copse-culture,  it  must  be  carefully  protected  against  cattle  un- 
til the  trees  have  grown  so  large  that  they  can  not  be  injured 
by  cattle  eating  off  the  leaves  and  tender  branches.  Trees 
once  injured  by  cattle  or  deer,  will  seldom  recover  their  vigor. 
They  will  be  overshaded  by  the  other  trees  and  remain 
stunted  in  their  growth. 

Instead  of  growing  trees  from  the  seed,  it  may  be  desirable 
to  convert  already  existing  woods  into  a  copse.    Where  such 
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can  be  done,  it  is  much  to  be  preferred  to  growing  new  trees, 
as  the  sprouts  from  stumps  will  grow  much  faster  than  the 
seedlings.  At  least  three  or  four  years  time  can  be  gained, 
where  it  is  possible  to  utilize  an  existing  wood  for  conversion 
into  a  copse.  This  can  in  many  cases  be  done  with  very  little 
trouble.  The  first  points  to  consider  when  undertaking  the 
conversion  of  an  existing  wood  into  a  copse,  is  the  probability 
of  the  existing  trees  sending  out  abundant  and  vigorous 
sprouts,  and  are  the  trees  of  such  kinds  that  it  may  be  desirable 
to  continue  their  cultivation?  Are  they  still  sufficiently 
young  to  send  out  vigorous  sprouts?  Do  they  stand  suffi- 
ciently close  to  each  other  to  form  a  close  and  compact 
growth  ? 

These  points  being  satisfactorily  decided,  the  next  step  is  to 
cut  off  the  existing  growth.  This  should  be  done  in  the  lat- 
ter part  of  the  winter,  or  early  spring.  Care  should,  however, 
be  used  to  have  all  the  wood,  branches,  and  brusli,  carefully  re- 
moved before  the  new  growth  begins,  so  as  to  prevent  injury 
to  the  sprouts.  Care  must  also  be  taken  not  to  burn  the 
brush  in  the  copse,  as  the  heat  would  destroy  the  stumps  or 
any  seeds  that  may  have  fallen  to  the  ground.  Where  it  is 
possible  to  do  so,  it  is  better  to  remove  the  wood  with  a  sleigh 
while  the  snow  is  still  on  the  ground,  as  less  injury  is  thus 
done  to  the  stumps  and  seeds,  than  will  be  the  case  when  the 
products  are  removed  b}'  a  wagon. 

The  trees  should  be  cut  as  closely  to  the  ground  as  it  is  pos- 
sible to  cut  them.  Great  care  should  be  used  that  the  bark  is 
not  loosened  from  the  stumps,  or  bruised  around  the  edge. 
Where  the  roots  run  along  the  surface  of  the  ground  for  some 
distance  from  the  stumps,  it  may  be  well  to  cut  wounds  into 
them.  Roots  will  not  send  forth  sprouts  unless  wounded. 
The  sprouts  are  produced  at  the  junction  of  the  bark  and  the 
wood.  Where  the  trees  are  far  apart,  some  of  the  larger 
roots  may  be  wounded  in  order  to  gain  additional  sprouts. 
It  will  not  be  necessary  to  cut  the  roots  through  as  thereby  a 
certain  amount  of  sap  would  be  cut  oft*  from  the  parent  stump, 
which  requires  all  the  nourishment  it  can  get;  but  a  slight 
wound  is  sufficient,  as  may  be  seen  by  the  sprouts  sent  forth 
from  roots  that  have  been  abraded  by  a  wagon,  etc.,  passing 
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over  them.  In  this  way  the  number  of  sprouts  can  be  largely 
increased. 

Where  the  wood  to  be  converted  into  a  copse  contains  a 
large  number  of  small  trees,  it  may  become  a  question 
whether  it  would  not  be  better  to  let  them  remain  until  the 
first  harvest  of  the  copse  is  to  be  cut.  Where  such  young 
trees  have  not  been  stunted  in  their  growth  by  the  overtop- 
ping trees,  but  appear  vigorous  and  are  straight  and  clean, 
they  should  he  preserved  when  it  can  be  done  without  injur- 
ing them  by  the  falling  of  the  large  trees  near  them.  They 
will  continue  to  grow  and  will  not  injure  the  growth  of  the 
new  wood  under  them,  as  the  shadow  they  cast  will  sel- 
dom be  sufficient  to  injure  the  undergrowth. 

Most  native  woods  that  I  have  examined,  have  too  small  a 
number  of  trees,  or  they  are  of  too  great  an  age  to  produce  vigor- 
ous sprouts  sufficiently  to  form  a  close  copse.  In  such  cases 
we  have  to  resort  to  the  growth  of  new  trees  to  take  the 
place  of  those  that  are  too  old  to  sproftt,  or  fill  up  the  vacant 
spaces  between  the  trees.  Where,  on  the  examination  of  a 
native  wood,  such  would  b'e  considered  necessary,  steps  should 
be  taken  to  seed  the  vacant  spaces  before  the  removal  of  the 
old  trees.  If  the  wood  contains  the  desired  kinds  of  trees,  it 
will  be  necessary  to  postpone  the  cutting  of  the  old  trees  un- 
til they  produce  a  good  crop  of  seeds.  Steps  should  then  be 
taken  to  prepare  the  vacant  spaces  for  the  reception  of  the 
seeds.  If  they  are  overgrown  with  grass  or  moss,  such  must 
be  removed  and  the  ground  left  bare  for  the  seed.  If  thickly 
covered  with  old  leaves,  they  should  be  raked  off.  When  the 
seeds  are  fallen,  care  should  be  taken  that  they  receive  a  suffi- 
cient covering  of  leaves.  If  the  leaves  on  the  trees  are  not 
enough  to  cover  the  seeds,  others  should  be  provided  in  sufficient 
quantity  to  f)rotect  them.  Having  obtained  a  good  supply  of 
seeds,  the  old  trees  must  be  removed  in  the  following  winter, 
so  as  to  enable  the  seedlings  to  grow.  In  case  of  the  Beech; 
and  a  few  other  that  require  shelter  while  young,  it  will  be 
necessary  to  leave  a  sufficient  number  of  the  old  trees  stand- 
ing to  afford  a  moderate  amount  of  shelter  to  the  seedlings 
for  the  first  three  or  four  yeai-s,  when  the  old  trees  should  be 
carefully  removed. 
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If  the  necessary  seed  to  sieed  the  vacant  places  can  not  be 
obtained  in  the  wood  itself  within  a  reasonable  time,  it  should 
be  got  in  some  other  places,  and  artificial  seeding  must  be  re- 
sorted to  in  order  to  get  the  vacant  places  properly  seeded. 
It  will  seldom  be  found  advisable  to  fill  up  the  vacant  spaces 
by  planting  young  trees  in  them.  In  most  cases  such  a  pro- 
cedure would  be  found  too  expensive  to  be  found  available, 
and  then  the  growth  of  the  planted  trees  would  be  apt  to  be 
so  stunted  as  hardly  to  keep  up  with  the  growth  of  the  sprouts 
from  the  stnnjps. 

Should  the  wood  to  be  converted  into  a  copse  contain  any 
trees  that  it  is  not  desired  to  propagate,  it  will  be  necessary  to 
raze  them  from  the  root  and  thus  leave  the  gronn*!  in  a  state 
fit  for  the  reception  of  the  seed?  of  such  kinds  as  it  is  desired 
to  substitute  for  them.  It  will  be  better  to  remove  the 
stumps,  even  with  some  labor  and  trouble,  than  to  let  them 
rot,  which  would  cause  a  continual  source  of  danger  for  fire 
to  spread  from.  The  co[»8e  should  be  kept  as  free- as  i>ossible 
from  decaying  wood  and  dr}^  sticks. 

Before  leaving  this  part  of  my  subject,  allow  me  once  more 
to  irnf>reS'^  the  necessity  of  system  and  order  on  the  forester. 
If  it  is  desired  to  convert  an  existing  wood  into  a  copse,  it 
should,  if  possible,  be  divided  into  as  many  sections  as  it  is 
intended  that  years  should  be  permitted  for  the  copse  to 
grow  before  being  cut.  One  of  those  sections  should  be  taken 
in  hand  each  year  and  cut  down.  Thus,  by  spreading  the 
work  of  conversion  over  a  series  of  years  the  farmer,  who  is 
in  most  cases  the  proprietor,  will  be  able  to  attend  pereonally 
to  the  work  of  cutting  and  re-seeding  when  such  is  required. 
In  this  way  the  cost  of  management  will  be  reduced  to  a 
minimum,  and  the  projirietor  will  have  the  assurance  of  hav- 
ing the  work  properly  done.  The  owner  will  also  keep  up 
his  supply  of  fuel  and  timber  until  such  a  time  as  he  can 
make  use  of  the  first  planting  of  his  copse.  By  a  little  care 
and  foresight,  a  rich  su[»ply  of  fuel  can  thus  be  provided  for 
the  use  of  succeeding  generations.  As  it  takes  years  to  grow 
trees,  it  will  be  necessarv  for  the  successive  owners  of  wood- 
lands  to  take  up  and  carry  forward,  as  far  as  possible,  the 
work  of  their   predecessors.     It  may  be  necessary  to  make 
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charges  or  introduce  improvemonts,  but  such  should  always 
be  made  or  introduced  in  such  a  way  as  not  to  interfere,  or  in- 
terfere as  little  as  possible,  with  the  system  of  rotation  that 
was  originally  established. 

It  may  become  dcsiraV)le  to  change  the  kind  of  trees,  or  it 
may  be  necessary  to  change  a  mixed  growth  into  a  pure  plan- 
tation, or  vice  versa.  Care  should  be  used,  in  making  such 
changes,  not  to  disturb  the  growth  then  going  on.  Such 
changes  should  only  be  made  when  the  copse  is  cut  down,  or 
in  any  vacant  places  that  may  be  found.  It  would  be  unwise 
completely  to  change  the  copse  at  a  single  cutting.  It  would 
be  much  wiser  to  await  several  successive  cuttings  before  the 
change  is  completed.  By  so  doing,  the  growths  will  not  be 
serioush-  disturbed,  but  the  cuttings  will  continue  to  come  in, 
in  the  proper  order. 

Let  us  now  suppose  that  our  copse  has  reached  the  period 
of  the  growth  allotted  to  it,  and  that  it  is  to  be  cut  down.  If 
it  contains  trees  valuable  for  mechanical  purposes,  a  certain 
number  of  line  straight  trees  should  be  selected  and  marked 
for  preservation,  say  one  every  fifteen  or  twenty  feet.  The 
marking  may  be  done  by  tying  willow  twigs  or  straw  whisps 
around  them.  Marking  them  by  blazing  the  trees  should  be 
carefully  avoided,  as  that  will  materially  injure  the  value  of  the 
timbier.  The  trees  so  selected  and  marked  must  be  carefully 
preserved,  in  felling  the  surrounding  trees.  They  will  be  al-, 
lowed  to  grow  until  the  next  period  of  cutting,  by  which 
time  thev  will  have  arrow n  to  such  a  size  as  to  make  them  use- 
ful  for  many  mechanical  purposes.  In  this  way  the  value  of 
the  crop  will  be  materially  increased.  At  this  second  cutting, 
new  trees  must  be  selected  for  preservation  for  a  second  pe- 
riod of  growth.  This  system  being  pursued  at  the  successive 
cuttings,  the  iarmer  will  annually  have  a  certain  amount  of 
valuable  timber  for  sale  while  at  the  same  time  he  has  an  am- 
ple suf»ple  of  wood  for  fuel  and  other  purposes  around  the 
farm. 

In  many  parts  of  Canada  and  the  United  States,  the! 
farmers  are  carefully  husbanding  their  remaining  woods,  but 
few  steps  are  taken  to  renew  them.  How  much  wiser  it  would 
ije,  where  such  woods  are  preserved  for  house  use,  if  their 
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owners  would  at  once  take  steps  to  convert  them  into  copse. 
When  a  piece  of  woodland  is  cleared,  it  would  be  much  wiser 
if  steps  were  taken  to  have  it  grown  up  again  with  trees,  than 
to  allow  the  stumps  to  rot  out  and  the  land  to  be  grown  over 
with  weeds  or  grass.  By  converting  even  a  small  piece  into 
a  copse  each  year,  a  supply  would  be  provided  for  future  gen- 
erations. 

[In  this  excellent  contribution,  our  correspondent,  we  think, 
has  somewhat  over-estimated  the  importance  of  the  Maplo 
and  the  Beech,  as  grown  from  the  stumps-of  a  cutting.  A 
least  within  the  range  of  our  experience,  while  sprouts  wil. 
appear  abundantly  from  both  these  kinds  of  trees,  they  do  no? 
promise  that  success  in  our  climate  that  is  realized  in  Europe, 
where,  on  the  general  average,  it  is  more  humid.  In  a  system 
of  management,  called  ^^ Fuertage^'  by  the  French,  the  Beech 
is  made  to  succeed  very  well,  in  certain  districts,  by  cutting  a 
part  only  of  the  young  trees  upon  a  stool  at  each  period,  so 
that  there  are  always  found  growths  of  two  or  three  ages  at 
the  same  time. 

The  Linden,  or  Bass-wood,  might  be  added  to  the  list  of 
trees  that  grow  from  the  stnmp?a,  when  cut  close  to  the  ground, 
with  great  advantage;  and  this  tree  is  every  year  becoming 
more  valuable  in  carriage  making,  cabinet  making,  for  carv- 
ing, and  for  many  other  uses,  in  which  whiteness,  lightness, 
and  toughness  are  desired.  By  a  process  now  in  use  at  sev- 
eral mills  in  the  country,  continuous  sheets,  of  any  desirable 
length,  are  sawn  from  a  cylinder  of  the  wood  slowly  revolving 
under  a  saw.  By  this  moans,  logs  that  may  bo  somewhat  de- 
fective in  the  center,  mav  be  cut  without  waste. 

In  treating  a  piece  of  woodland  for  coppice  growth,  too 
much  care  can  not  be  taken  to  cut  the  timber  late  in  winter, 
or  very  early  in  the  spring,  so  as  to  get  the  full  impulse  of 
the  spring  growth  for  the  young  shoots.  It  has  sometimes 
been  found  difficult  to  meet  this  requirement,  in  regions  where 
the  Oak  is  ffrown  for  the  bark  as  well  as  the  wood.  The 
bark  can  only  be  peeled  after  the  sap  has  started,  and  the  sea- 
son for  best  growth  is  well  advanced  before  the  time  for  pool- 
ing is  over. 

In  any  system  of  management  which   contemplates  con- 
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tinned  production  and  cutting  at  short  periods  (15  to  80 
years),  we  would  rather  insist  upon  keeping  out  cattle  alto- 
gether. There  is  always  more  or  less  of  natural  seeding  go- 
ing on  in  a  protected  forest,  and  at  every  cutting  there  will 
always  be  some  young  trees  too  small  for  use  and  too  valuable 
to  loose  the  growth  of.  Such  seedlings  would  be  VQvy  much 
exposed  to  total  destruction,  if  cattle  had  the  range  where  they 
grew.  While  we  fully  appreciate  the  value  of  woodland 
shade  for  cattle,  we  would  prefer  to  have  a  portion  set  apart 
for  this  purpose,  while  the  rest  was  reserved  for  forest  growth 
alone.  A  farmer  might  feed  a  few  head  of  cattle  in  his 
meadows,  and  still  cut  hay ;  but  no  prudent  man  would  fol- 
low such  a  practice.  The  case  is  strictly  parallel,  when  ap- 
plied to  groves  of  trees  intended  for  permanent  maintenance; 
and  nothing  less  than  entire  exclusion,  is  consistent  with  this 
end. — Editor.] 


THE  POPLAR  FAMILY. 

By  Prof.  SERENO  WATSON,  of  Cambridge,  Mass.* 

THE  genus  Fopulus  stands  at  the  head  of  all  our  deciduous 
trees,  in  one  respect.  It  is  the  only  one  that  ranges  over 
our  whole  area,  from  the  Atlantic  to  the  Pacilic,  and  from  the 
Gulf  and  the  Mexican  Boundary  to  British  America.  The 
Willows,  Alders,  and  Birches,  extend  across  the  continent;  but 
only  as  shrubs  between  the  Mississippi  and  the  Sierra  Ne- 
vada. The  Oaks  and  Buttonwoods  also  reach  the  Pacific,  but 
only  through  the  southern  tier  of  territories.  There  is  not  a 
State  or  territory  in  which  some  one  or  more  of  the  species 
of  Populus  may  not  be  found  at  home,  and  attaining  the  di- 
mensions of  a  respectable  tree.  This  fact  speaks  for  itself, 
and  need  not  now  be  dwelt  upon. 

Unlike  the  much  larger  genus  Saliz,  the  members  of  whicli 
are  all  popularly  known  only  as  "Willows,"  the  kindred 
genus,  PupiiluSj  is  as  generally  divided  into  three  groups,  the 
"Aspens,"  the  "  Cotton  woods,"  and  the  "Poplars."  This 
division  has, in  fact,  a  scientific  basis;  and,  in  the  consideration 

*  Communicated  to  the  American  For «.  stry  Congress  at  its  first  meeting. 
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of  our  subject,  we  can  not  do  better  than* to  accept  this  group- 
ing. All  are  characterized  by  a  resemblance  to  the  Willows, 
to  a  greater  or  less  degree,  in  their  fondness  for  water,  the 
re  .diness  with  wliicli  they  are  propagated  by  cuttings,  the" 
rapidity  of  their  growth,  and  the  light  a!)d  sott  quality  of  the 
wood. 

The  Aspens  have  smooth  or  sraoothish  bark,  an  ovate  leaf 
with  a  flattened  stem,  which  causes  its  perpetual  quivering  mo- 
tion in  the  wind,  and  a  narrow  seed-pod  and  minute  seed. 
They  also  are  the  least  in  size,  rarely  exceeding  a  height  of 
50  feet.  We  have  two  species,  the  "Quaking  Asp"  {Populus 
tremuloides)^  and  the  "Large-toothed  Aspen"  (P.  grandidt-n- 
tata),  A  third  species  (P.  heterophylla)  also  technically  be- 
longs here,  though  it  has  rougher  bark,  a  round  leaf-stalk, 
and  becomes  a  somewhat  larger  tree.  The  two  latter  are  con- 
lined  to  the  Atlantic  region,  from  the  Alleghanies  and  West- 
ern New  England  to  the  Missis8ii»pi.  The  Quaking  Asp,  on 
the  other  hand,  is  of  very  wide  range,  extending  from  the 
Arctic  zone  to  all  our  northern  States,  to  New  Mexico,  Ne- 
vada and  California.  In  the  western  mountains  it  is  found 
reaching  an  altitude  of  10,000  feet  or  more.  It  is  peculiar  in 
its  habits,  growing  usually  in  dense  groves  in  moist  valleys,  or 
on  mountain  slopes,  to  the  exclusion  of  everything  else,  the 
straight,  smooth,  slender  trunks  very  uniform  in  size,  though 
never  large.  In  the  newer  territories,  its  long  straight  poles 
are  sought  for  fencing,  and  notwithstanding  the  generall}^  poor 
repute  of  the  w^ood  of  this  irenus  for  out-door  uses,  they  are 
said  to  be  more  durable  than  pine. 

The  Cottonwoods  are  larger  trees,  with  at  leitgth  rouarh, 
cracked  bark,  the  triangular  leaves  with  a  scalloped  margin 
an<l  flattene<l  stalk,  nnd  the  much  broader  -pods  with  larger 
seeds.  Their  range  is  southern,  scarcely  passing  to  the  north 
of  latitude  42°.  The  species,  as  at  presetit  recognized,  are 
two,  the  "  Necklace  Cottonwood  "  {Popidus  monilifera),  and 
**  Fremont's  Cottonwood  "  (P.  Fremonti),  The  first  is  eastern, 
probably  not  reaching  the  Kocky  Mountains — the  other  ex- 
tends, in  two  or  three  varieties  (which  may  possibly  be  dis- 
tinct), from  California  through  Nevada,  Arizona,   Utah,  and 
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New  Mexico,  to  Colorado.     They  are  found  upon  the  borders 
of  streams,  aud  not  to  any  great  altitude  in  the  mountains. 

The  Poplars,  finally,  are  still  larger  trees,  with  thick  and 
deeply  cracked  bark,  the  heurt-shaped  or  lance-shaped  leaves 
on  round  foot-stalks  and  slightly  toothed,  the  pods  and  seeds 
large,  and  the  buds  copiously  coated  with  resin.  These  are 
northern  trees,  and  we  have  three  species.  The  Balsam  Pop- 
lar (Populus  biilsamifera)^  ranging  from  our  Northern  States 
to  Colorado  and  Montana  and  northward — the  Narrow-leaved 
Poplar  (A*.  angastifolia)y  in  the  Rocky  Mountain  reirion — and 
the  llairy-truited  Poplar  {P,  trichocarpa)^  in  the  Pacific  ranges, 
from  California  to  British  Columbia. 

We  have  here,  therefore,  a  family  of  trees  which,  in  its  sev- 
eral niend)ers,  is  adapted  by  nature  to  almost  every  extreme, 
whether  of  latitude,  longitude  or  altitude,  that  our  country 
aftbrds.  Taking  this  in  connection  with  the  extreme  ease  of 
their  propagation  and  the  usual  rapidity  of  their  growth,  and 
we  liave  the  main  reasons  lor  considering  these  8[)ecie8  as  the 
surest,  readiest,  and  often  the  only,  resource  in  forest-culture 
over  large  portions  of  our  territory. 

Though  in  general  found  in  tlie  neighborhood  of  water,  yet 
this  is  not  essential ;  as  they  will  grow  with  vigor  wherever 
there  is  a  damp  substratum  within  reach,  and  wherever  any 
other  tree  will  live.  N'or  is  a  rich  soil  needed  for  them.  On 
the  high  treeless  plateaus  of  Washington  Territory,  bordering 
upon  Idaho,  a  growth  of  Aspens  often  springs  up  voluntarily 
when  provision  is  made  against  the  usual  autumn  fires,  and 
the  Poplar  is  the  tree  that  is  planted  in  taking  advantage  of 
the  territorial  laws  favoring  tree-culture.  In  Utah,  upon  the 
dry  slopes  bordering  tlie  desert,  the  Mormon  colonists  plant 
the  Cottonwood  and  Poplar  with  success;  and  on  the  wind- 
swept plains  of  Kansas,  i  am  told,  that,  in  the  shelter  of  a 
mere  furrow  turned  uj>  across  the  prairie,  there  will  soon  spring 
up  a  line  of  young  Cottonwoods  marking  its  track.  And, 
moreover,  for  their  economic  uses,  these  trees  are  not  to  be 
despised.  They  afford  a  very  fair  fencing  material,  consider- 
ing its  quickness  of  growth,  and,  therefore,  ready  replacement. 
They  afford  a  good  quality  of  fuel,  burning  freely  and  giving 
a  strong  steady  heat  without  smoke  or  snapping.     The  qual- 
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ity  of  the  wood  varies  to  some  degree  in  different  species;  but, 
in  general,  the  lumber  which  they  furnish,  though  not  suited 
for  exposure  to  the  weather,  is  well  adapted  to  in-door  uses, 
enduring  and  sufficiently  strong.  It  works  well  under  the 
plane,  and,  from  its  lightness,  softness,  and  line  even  grain,  is 
excellently  suited  for  many  minor  purposes.  The  use  of  the 
wood  in  the  manufacture  of  paper-pulp  is  well  known. 

Again,  for  ornamental  purposes,  the  value  of  this  family  is 
not  duly  appreciated.  Some  varieties  have  long  been  cultivated 
here  and  in  Europe,  but  there  are  others  which  are  more  wor- 
thy of  it.  None  of  the  western  species  have,  I  believe, 
been  planted  at  the  East.  They  differ  considerably  in  their 
habits  of  growth ;  but  all  in  their  place  are  handsome  trees,  and 
deserve  a  more  general  introduction.  No  more  noble  tree  is 
grown  by  us  than  the  true  Balsam  Poplar,  as  it  is  seen  in  the 
mountains  of  Montana,  with  its  straight,  clear,  massive  trunk, 
gray  and  deeeply  furrowed,  and  a  hundred  or  a  hundred  and 
iBfty  feet  high. 

The  objection  that  may  well  be  made  to  the  cottony  clouds 
with  which  they  till  the  air  in  the  fruiting  season,  is  readily 
avoided  by  the  planting  of  only  the  staminate  form. 

I  have  thus  briefly  called  your  attention  to  this  important 
group  of  trees,  confining  myself,  as  I  suppose  was  intended,  to 
our  native  species — and  I  have  done  this  the  more  willingly, 
as  I  am  confident  that  they  are  better,  in  every  respect  and  for 
anj'  purpose,  than  any  foreign  ones  that  can  be  introduced. 


WHAT  SHALL  WE  DO  WITH  OUR  ELEVATED 
.     SWAMP  LANDS  IN  OHIO? 

By  M.  C.  read,  of  Hudson,  Ohio. 

THE  typical  characteristic  of  the  topography  of  Ohio,  ia 
a  broad  table-land,  which  forms  a  water-shed  between 
the  Ohio  river  on  the  south  and  Lake  Erie  on  the  north,  and 
over  which  are  scattered  a  very  large  number  of  small  swamps, 
lakes,  and  ponds.  These  constitute  well  defined  separate  se- 
ries or  chaiDB  of  lakes  and  swamps,  occupying  depressions  oi* 
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passes  which  cut  this  table-land  nearly  at  right-angles,  where 
no  bed-rock  is  found,  generally  before  a  depth  of  200  feet 
from  the  surface  is  reached,  with  hills  often  several  hundred 
feet  higher  on  each  side  of  the  pass,  and  always  with  rock 
cover  extending  nearly  to  their  summits.  These  passes  mark 
the  locations  of  pre-glacial  caflons,*  which  sub-areal  erosion 
carried  to  the  depth  of  many  hundred  feet,  and  to  the  depth 
of  at  least  200  feet  below  the  present  surface  of  the  lake,  the 
land  being  then  much  more  elevated  than  now.  The  agen- 
cies which  covered  this  table-land  with  a  thick  mass  of  north- 
crn  drift,  tilled  also  the  bottoms  of  these  canons  with  drift, 
greatly  increased  their  width  at  the  top,  and  left,  as  the  final 
result  of  their  action,  these  chains  of  swamps  and  lakes,  mark- 
ing, probably,  the  location  of  immense  masses  of  grounded  ice 
left  by  the  retreating  glacier.  All  of  them  had  originally, 
and  sonje  yet  have,  outlets  both  to  the  north  and  to  the  south, 
and  they  are  the  sources  of  most  of  the  rivers  emptying  into 
the  Ohio  and  the  lake.  Subsequent  agencies  have  tended  to 
the  entire  obliteration,  or  to  the  diminution,  of  the  area  of  all 
these  swamps  and  lakes.  Their  outlets  have  been  deepened  by 
erosion,  their  bottoms  raised  by  sediment  derived  from  the  wash 
from  the  hills,  and  their  margins  every- where  encroached  upon 
by  a  dense  mass  of  swamp  vegetation.  These  influences  have 
already,  in  many  instances,  changed  lakes  into  marshes,  and 
these  marshes  into  arable  land.  The  vegetation  which  en- 
croaches upon  them  most  rapidly  is  of  a  peat-forming  charac- 
ter, which  has,  in  some  instances,  entirely  filled  the  old  lakes, 
in  others  has  bridged  them  over  until  this  peat  surface,  resting 
upon  the  water,  has  attained  a  thickness  which  suffices  for  the 
support  of  a  dense  forest.  Railroad  engineers  have  often  en- 
countered almost  insurmountable  difficulties  in  crossing  these 
buried  lakes,  and  roadways,  and  after  more  than  fifty  years  use, 
loaded  with  an  increased  weight  of  earth  and  gravel,  when 
weakened  on  each  side  by  ditches,  and  the  decay  of  support- 
ing roots,  they  have  suddenly  become  submerged  and  sunk  out 
of  sight.  All  of  these  lakes  and  swamps  ^re  very  important 
factors  in  determining  the  climatic  peculiarities  of  the  State. 

In  their  natural  condition,  the  dense  mass  of  swamp-vege- 
tation, surrounding  them,  retards  the  flow  of  water  into  them, 
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holds  it  as  in  a  sponge,  reduces  the  inward  flow  of  earthy 
matter  to  a  minimum,  and,  choking  up  their  outlets,  dimin- 
ishes their  erosion,  sometimes  filling  unand  obliterating  them, 
and  in  all  cases  dams  back  the  water,  making  its  exit  slow 
and  gradual,  enabling  a  larger  part  of  it  to  penetrate  deeply 
into  the  rock  strata  below  to  become  sources  of  supply  for  dis- 
tant springs. 

Their  beneficent  influence  in  this  respect  has  been  greatly 
diminished  by  human  agencies,  since  the  settlement  of  the 
country.  Many  of  the  swamps  have  been  cleared  and  ditched. 
The  forest  and  undergrowth  have  been  stripped  from  the 
margins  of  the  lakes,  and  in  many  places  a  thick  turf,  almost 
impervious  to  water,  covers  the  slopes  down  wliich  the  rain- 
fall flows  into  the  lake,  almost  as  if  from  the  roof  of  a  house. 
The  outlets  have  been  deepened  and  widened,  and  eftorts,  more 
or  less  persistent,  are  made  to  keep  them  free  from  all  grow- 
ing vegetation.  The  result  is  already  apparent ;  small  streams 
which,  in  the  early  settlement  of  the  country,  aftbrded  water- 
power  for  mills  throughout  the  entire  year,  are  now  alter- 
nately flooded  and  dry.  Our  interference  with  these  natural 
reservoirs  has  compelled  the  water,  during  periods  of  great 
rain-fall,  to  rush  rapidly  into  the  swelling  rivers,  produc- 
ing destructive  floods;  and,  during  protracted  drouths,  leav- 
ing dusty  beds  in  the  place  of  what  was  once  perennial 
streams. 

It  is  a  very  important  practical  question,  whether  we  shall 
go  on  and  carry  to  completion  the  work  we  have  commenced, 
and  thoroughly  reclaim  and  put  under  cultivation  the  residue 
of  these  swamp  lands;  or  shall  we  utilize  them  for  the  work 
they  were  designed  to  do  in  the  economy  of  nature?  Much 
can  be  said  in  favor  of  each  of  these  questions. 

The  drainage  laws  of  the  State  are  formed  upon  the  assump- 
tion that  their  complete  reclamation  is  desirable,  and  they  re- 
cognize the  fact  that  these  swamps  can  not  be  drained  with- 
out greatly  reducing  the  area  of  the  lakes,  with  which  they 
are  connected,  and  whose  waters  occupy  substantially  the 
same  level  vvith  that  of  the  swamps.  They  provide,  in  a  cer- 
tain degree,  ibr  the  compulsory  drainage  of  these  chains  of 
swamps  and  lakes — that  is,  when  any  of  those  whose  lands 
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will  be  immediately  aft'eeted  by  the  drain,  petition  for  one — 
the  county  commissioners  may  establish  and  locate  the  drain, 
and  apportion  the  cost  upon  all  who  are  immediately  affected 
by  it,  disregarding  entirely  the  wishes  of  the  minority,  and 
even  of  the  majority,  if  they  so  choose.  The  commissioners, 
of  course,  are  expected  to  look  only  upon  the  effect  of  drain- 
age as  it  influences  the  particular  area  drained  by  the  ditch. 
No  one  expects  that  they  will  inquire  as  to  the  effect  upon 
the  flow  of  the  streams  in  a  neighboring  county.  If  they 
attempted  this,  the  land-owners  in  favor  of  the  ditch  would 
very  naturally  ask,  by  what  right  do  you  undertake  to  say  I 
shall  not  make  the  best  use  I  can  of  my  own  land,  because  of 
a  fancied  climatic  injury  to  the  distant  lands  of  others  ?  True, 
the  wise  maxim  of  the  law,  which  requires  that  each  one 
should  so  use  his  own,  as  not  to  injure  another's,  might  be  a 
suflicieut  justification  of  such  a  refusal ;  it  would  be  one  hard 
to  be  understood  by  the  interested  land-owner. 

It  is  also  true,  that  these  swamps,  when  reclaimed,  become 
our  most  valuable  and  most  productive  lands,  and  that  they 
do  not  generally  maintain  the  most  valuable  forest  growth. 
The  owner  of  elevated  swamp  lands,  which  can  be  drained 
at  a  moderate  cost,  can  probably  secure  larger  pecuniary  re- 
turns from  his  land  by  draining  and  cultivating  it,  than  he 
could  obtain  from  it  as  a  forest-reserve.  And  if  this  is  so, 
this  work  of  drainage  threatens  to  go  on  until  the  State,  in- 
stead of  encouraging  it,  interferes  to  prevent  it. 

It  may  be  well,  therefore,  to  anticipate  in  imagination  the 
conditions  that  will  be  produced  by  the  complete  reclamation 
of  all  these  swamp  lands.  As  has  been  already  stated,  they 
form  parts  of  a  chain  of  which  the  lakes  scattered  along  the 
divide  is  also  a  part,  their  drainage  requires  an  important 
diminution  both  of  the  area  and  depth  of  the  connected  lakes. 
The  work  demands  that  the  outlets  of  these  lakes  be  kept 
open  and  free  from  all  obstructions,  and  increases  largely  the 
action  of  all  the  agencies  which  tend  to  the  tilling  up  and  the 
obliteration  of  all  of  these  lakes.  In  the  end  they  will  all 
disappear.  Under  cultivation,  the  spongy,  peaty  soil  of  these 
marshes  becomes  steadily  more  finely  comminuted  and  com- 
pacted, the  carbonaceous  matter  burned  out  of  it,  the  surface 
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settling  downward,  nnd  requiring  deeper  drainasro  to  render 
the  land  tillable.  The  old  lakes,  now  deeply  tilled  with  peat, 
require  a  network  of  open  drains  to  fit  them  for  tillage,  and, 
with  the  growth  of  peat  forming  plants  on  the  surface  arrested, 
will  become  steadily  more  and  more  compacted,  capable  of  ab- 
sorbing less  water  year  by  year,  until  their  character,  as  reser- 
voirs of  water,  is  substantially  destroyed.  The  buried  lakes, 
constituting  subterranean  reservoirs,  will  retain  their  charac- 
ter much  longer ;  but  the  necessities  of  cultivation  will  re- 
quire measures  to  secure  as  rapid  surface  drainage  as  possible, 
which  will  become  more  perfect  as  the  soil  becomes  more 
comi)acted,  so  that,  in  time,  all  of  these  natural  reservoirs  will 
be  substantially  obliterated. 

This  table-land  having  no  barren  mountains  too  rugged  for 
cultivation,  and  no  swamps  which  can  not  be  reclaimed,  in- 
vites thorough  cultivation,  which  will  leave  over  the  whole 
divide  no  forests  or  swamps  of  sufficient  size  to  interfere  ma- 
terially with  rapid  surface  drainage.  And  while  there  is  no 
State  in  the  Union  having  less  waste  land  than  Ohio,  and  none 
which  is  susceptible  of  more  thorough  and  profitable  culture, 
there  is  no  other  one  where  the  danger  from  the  destruction 
of  forests  is  so  great. 

Ohio  is  indeed  peculiarly  situated.  As  has  been  often  re- 
marked, it  stands  in  the  great  highway  of  the  nation  ;  the 
western  emigration  and  commerce  from  all  of  the  New  Ens:- 
land  and  the  old  Middle  States,  presses  over  it  as  does  the 
great  returning  waves  from  the  boundless  West  and  North- 
west. The  great  western  water-shed  of  Pennsylvania,  and  the 
north-western  water  shed  of  the  Virginias,  concentrate  their 
waters  to  form  a  magniticent  navigable  river  on  its  southern 
boundary:  while  the  drainage  of  the  north  is  concentrated 
into  a  grand  chain  of  lakes,  no  where  else  equaled,  the  most 
southern  of  which  forms  our  northern  boundnry.  So,  also,  the 
agencies  which  have  covered  a  large  part  of  the  State  with 
glacial  drift,  have  laid  all  the  rocks  of  the  north  under  contri- 
bution to  furnish  mineral  elements  in  our  soils. 

This  very  prodigality  of  nature,  which  makes  the  possibil- 
ities of  the  future  so  great,  involves  also  the  greatest  possible 
hazard. 
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If  the  streams,  which  have  their  origin  in  the  State,  had 
their  sources  in  broad,  level  prairies,  where  the  surface  drain- 
age is  imperfect,  and  the  mass  of  the  rain-fall  is  absorbed  by 
the  soil,  or  in  barren  hills  and  mountains,  our  future  would 
be  secure. 

But  this  central  table-land  of  the  State  is  composed  of  a 
succession  of  undulating  ridges,  from  which  the  drainage  is 
rapid,  until  the  water  reaches  these  passes  or  depressions,  in 
which  the  lakes  and  swamps  are  situated.  The  natural  drain- 
age from  these  is  slow ;  but  when  the  conditions  are  reached, 
toward  which  we  are  tending,  it  will  be  so  rapid  that  very 
little  effect  will  be  produced  by  these  depressions  in  retarding 
the  flow  of  the  surface  water.  It  will  escape  almost  as  fast  as 
it  falls.  The  destructive  energy  of  floods  will  be  vastly  in- 
creased. The  volume  of  all  the  streams  greatly  diminished 
in  drouth,  and  many  of  them  entirely  obliterated.  The  full 
climatic  effect  of  these  changes  can  not  be  predicted,  but  they 
will  unquestionably  be  disastrous,  and  result  in  serious  injury 
to  our  aa^ricultural  interests.  It  is  certain  that  the  rain-fall 
will  not  be  as  equally  distributed  as  now ;  and  there  is  but 
little  doubt  that  the  annual  amount  w^ll  be  much  diminished. 

These  results  can  not  be  prevented,  except  hy  arresting,  in 
some  way,  the  present  tendencies  ot"  the  farming  operations  on 
this  central  divide,  where  the  forests  are  now  rapidly  disap- 
pearing, and  the  area  of  the  lakes  and  marshes  is  steadily 
diminishing. 

Charles  Ellet,  civil  engineer,  in  a  pa|»er  published  in  Vol.  11. 
of  the  Smithsonian  Contributions  to  Knowledge,  in  1849,  re- 
commended the  building  of  artificial  reservoirs  on  the  upper 
tributaries  of  the  Ohio,  for  the  purpose  of  equalizing  the  flow 
of  water  in  that  stream,  and  showed  that  it  was  not  an  im- 
practicable scheme  to  undertake  to  maintain,  by  that  means, 
the  navigation  of  this  river  during  periods  of  the  greatest 
drouths.  We  are  systematically  destroying  just  such  reser- 
voirs at  the  heads  ot  the  Ohio  streams.  How  can  we  prevent 
this  destruction  ?  The  canals  of  the  State  afford  us  some  aid. 
The  demand  for  a  constant  water  supply  at  their  summits,  in- 
volved the  necessity  of  increasing  tlie  area  of  some  of  these 
natural  reservoirs,  and  of  maintaining  the  water  in  them  at 
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such  a  level,  as  to  make  the  drainage  of  the  connected  swamps 
impossible,  thus  receiving  the  appropriation  of  the  swamps 
for  forest  reservoirs,  because  it  was  rendered  impossible  to 
make  any  other  use  of  them.  Our  Canal  Commissioners  cau 
aid  us  by  a  management  which  will  make  these  canals  so 
useful  as  to  secure  their  perpetual  maintenance,  and  with 
such  an  amount  of  business  as  will  require  the  construction 
of  other  and  larger  reservoirs. 

Our  Fish  Commissioners  can  help  us.  If  they  will  so  stock 
all  of  these  lakes  and  artiiicial  reservoirs  with  valuable  fish, 
that  the  adjacent  land-owners  can  draw  from  them  a  valuable 
supply  of  food,  they  will  become  interested  in  their  protec- 
tion, and  public  sentiment  will  demand  that  these  areas  be  not 
diminished.  It  is  probable  that,  in  this  way,  these  lakes  cau 
be  made  so  valuable,  that  volunteer  efforts  will  be  made  lor 
their  enlargement,  with  the  ex[»ectation  that  the  lakes  and 
the  timber,  and  wood  from  the  adjacent  marshes,  will  be  ot* 
more  value  than  the  net  profits  of  the  marshes,  if  reclaimed 
and  cultivated. 

The  proper  education  of  the  pecjple  in  forest  lore,  will  also 
teach  them  the  importance  of  maintaining  a  proper  forest 
reserve  on  every  farm,  and  will  lead  to  the  preservation  of 
existing  forests  by  some,  and  the  planting  of  new  forests  by 
others. 

And  as  it  is  evidently  true,  that,  on  this  elevated  divide, 
fores^ts  are  of  much  more  value  to  the  entire  State,  than  if 
locate<l  any  where  else,  if  these  influences  do  not  suflice  to 
secure  an  adequate  reserve,  it  would  become  entirely  pro{)er 
far  the  State  to  interfere,  and,  at  the  expense  of  all  the  citizens, 
secure  the  construction  of  enlarged  reservoirs,  and  enlarged 
forests. 

There  are,  however,  so  many  obstacles  in  the  way  of  efli- 
cient  State  action,  that  it  is  probable  we  will  be  compelled  to 
rely  upon  other  agencies,  and  to  trust  wholly  to  the  properly 
educated  good  sense  of  the  {>eople.  But  the  time  for  action 
is  before  the  evil  becomes  irremediable,  and  doubtless  a  full 
discussion  of  the  subject  will  suggest  other  iufluences  and 
other  aids  not  referred  to  in  this  brief  paper. 
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UPON  THE  PROFITS  OP  FOREST  CULTURE.  ' 

By  the  Editor  of  the  American  Journal  of  Forestry. 

MONG  the  motives  likely  to  influence  the  owners  of 


land,  in  the  question  of  planting  forest  trees,  is  that  of 
the  pecuniary  profits  that  may  result,  and  the  amount  of  these 
earnings  of  the  land,  as  compared  with  other  forms  of  invest- 
ment. It  would  be  natural  for  them  to  inquire  as  to  the  worth 
of  his  crop  at  different  stages  of  its  growth,  and  as  to  its  fina!! 
value,  and  the  chances  of  its  being  impaired  by  various-  cas- 
ualties, during  the  long  interval  of  its  growth. 

It  is  not  probable  that  forests  will  ever  be  planted,  as  land 
is  sometimes  cultivated  in  farm  crops,  upon  hired  land,  not 
even  upon  that  leased  for  long  periods,  for  no  one  would  care 
to  make  an  investment  of  this  nature,  beyond  such  as  would 
bring  its  full  return  within  the  period  of  his  lease. 

We  will  dismiss,  then,  altogether  the  element  of  rent,  and 
consider  only  the  cases  of  woodlands  planted  upon  the  lands 
of  an  owner  in  fee,  and  in  this  we  gain  in  the  estimate  what- 
ever permanent  benefits  that  he  may  expect  to  realize  from  an 
absolute  title. 

In  a  piece  of  timber  land  that  is  ready  for  cutting,  whether 
for  the  saw-mill,  the  factory,  or  the  wood-pile,  the  cost  of  the 
crop,  may  be  divided  into  several  elements,  all  of  which  admit 
of  exact  calculation  at  the  end  of  the  period,  and  might,  with 
equal  certainty,  have  been  reckotied  from  the  beginning.  They 
consist  of  interest  on  the  cost  or  value  of  the  land,  which,  for 
the  present,  we  will  consider  as  a  constant  quantity  and  uni- 
form rate — the  taxes — which  misrht  also  be  reckoned  as  uni- 
form,  the  cost  of  the  labor  incurred  in  starting  by  seed,  trans- 
planting, or  otherwise,  and  of  after  attendance,  and  the  cost 
of  inclosure  and  protection  during  the  period.  We  have  on 
the  credit  side  of  the  woodland',  the  market  value  of  the  pro- 
ducts, deducting  the  cost  of  cutting  and  transportation  to  the 
place  of  delivery,  where  these  prices  are  paid. 

The  value  of  a  piece  of  timber  land,  before  the  time  proper 
for  cutting,  like  that  of  a  herd  of  young  cattle,  is  partly  pros- 
pective.    It  is  not  what  it  actually  is  for  immediate  use,  if 
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destroyed,  but  what  it  tcill  be  at  maturity,  less  the  cost  of  keep- 
ing till  that  period.  la  neither  case  can  we  afford  to  sacri- 
fice this,  future  benefit  for  securing  the  present  worth  in  ma- 
terial, and  if,  by  debt  or  otherwise,  this  must  be  done,  we 
suffer  its  loss. 

In  calculating  the  profits  of  forest  culture,  we  assume  that 
the  land  is  yielding  no  profits,  except  in  the  growth  of  w^ood; 
but  sometimes  there  are  incidental  benefits  coming  from  other 
sources,  such  as  pasturage,  resinage,  and  the  like,  besides  the 
wood  taken  out  in  the  thinnings.  Although  the  latter  may 
appear  to  be  a  sacrifice  of  a  part  of  the  capital  invested,  it  is 
really  but  a  transient  one,  for  the  loss  is  soon  made  up  in  the 
increase  of  growth,  and,  in  the  end,  proves  really  so  much 
clear  gain.  In  European  countries,  these  thinnings  have  a 
market  value  almost  from  the  first,  as  fag,s:ots,  poles,  rafters, 
and  other  small  timbers,  or  as  fire-wood.  If  the  owner  finds 
time  to  trim  out  the  dead  branches  of  his  woodland,  he  would 
undoubtedly  realize  in  the  end  a  return  for  his  labor  in  the  in- 
creased value  of  his  material.  He  could  always  w^ell  afford  to 
allow  this  to  be  done  for  the  brush,  and  as  fuel  becomes  scarce 
there  will  even  be  some  profit  from  this  source.  In  a  recent 
journey  among  the  Pine  plantations  on  Cape  Cod,  we  found 
that  in  some  cases,  families  had  sought  the  opportunity  of 
getting  their  fuel  from  the  trimming  of  the  dead  branches. 
In  dense  groves  of  young  Pines,  like  these,  the  lower  branches 
soon  get  shaded  out  and  die,  leaving  underneath  the  dome  of 
verdure  at  the  top  a  confused  and  tangled  mass  of  dead  brush, 
and  the  owner  might  well  afford  to  give  nway  all  that  could 
be  taken  out,  and  with  it  many  of  the  smaller  trees  entire,  for 
the  sake  of  the  benefits  that  would  be  gained  to  the  growing 
crop. 

The  rate  of  growth  of  a  tree,  whether  reckoned  in  contents 
or  in  value,  might  be  compared  with  one  of  the  geometrical 
curves,  which,  beginning  on  a  level  base  line,  rises  slowly  at 
first,  but  gradually  becomes  steeper,  and  then  ngain  bends 
down  to  a  horizontal  direction,  as  the  growth  comes  to  full 
maturity,  and  is  about  to  decline.  If  we  cut  off  a  tree,  or  a 
grove,  at  the  early  stages  of  its  growth,  we  take  it  at  the  time 
when  it  is  gaining  in  value  at  the  greatest  rate,  and  we  should 
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remember  that  in  doing  this,  we  are  sacrificing  a  valuable  fu- 
ture for  an  inadequate  present  worth. 

In  assuming  that  the  value  of  the  land  is  stationary  during 
the  period  of  gro.wtli,  we  have  granted  more  than  is  due;  for 
while  agriculture,  unless  skillfully  managed,  tends  to  a  depre- 
ciation in  value,  and,  under  improvident  tillage,  to  exhaustion 
to  a  low  degree,  forest  culture,  on  the  contrary,  is  tending 
constantly  toward  improvement  in  the  formation  of  humus 
from  the  fallen  leaves;  and  this  increasing  value  may  finally 
bring  up  the  fertility,  even  in  lands  spent  by  cropping,  to  a  de- 
gree equal  to  that  observed  in  the  first  years  of  cultivation. 
We  have  yet  to  learn,  from  long  and  careful  observation,  as 
to  the  place  that  forest  culture  should  hold  in  a  judicious  sys- 
tem of  land  management^  in  which  we  may  expect  to  realize 
the  greatest  possible  values,  for  long  periods,  and  without  final 
depreciation,  by  the  alternate  growth  of  woodlands  and  field 
crops.  But  the  general  effect  will  be  found  as  we  have  stated, 
viz:  That  while  tillage,  unless  sustained  by  fertiliaers,  tends 
constantly  to  waste,  woodland  growth  tends  to  improvement. 

As  to  the  future  value  of  timber  products,  we  know  what 
to  expect  from  what  we  know  of  the  past.  With  a  steadily 
increasing  demand,  and  new  uses  arising  every  year,  we  find 
the  supplies  visibly  wasting  at  a  much  more  rapid  rate  than 
the  restoration  by  natural  growth.  We  see  one  region  after 
another  worked  out  and  exhausted.  The  land  is  either  ap- 
propriated to  agriculture,  or,  after  being  burned  over,  and  the 
humus  in  the  soil  burned  out  by  fires,  it  is  left  to  the  slow  pro- 
cess of  natural  restoration  by  spontaneous  growth,  or  lies  an 
utterly  barren  waste,  and  if  the  soil  be  very  light,  perhaps  to 
a  region  of  drifting  sands.  The  dream  of  "  inexhaustible  sup- 
plies" vanishes  before  the  realities,  too  soon  experienced,  and 
it  does  not  need  any  special  gift  of  prophecy  to  assure  us  that 
by  the  time  that  the  seedling  of  to-day  becomes  a  tree  fit  for 
the  timber  yard  or  the  mill,  its  market  value  will  be  very 
greatly  advanced  above  the  present  rates. 

Considering  in  these  estimates  the  value  of  materials  alone, 
aside  from  the  incidental  current  benefits  to  agriculture,  or 
other  interests,  concerned  in  climate,  water  supply,  or  the 
public  health,  we  can  readily  see  that  an  investment  in  forest 
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tree  planting,  may,  under  intelligent  management,  become  a 
safe,  profitable,  and  often  a  lucrative  operation.  It  has,  prob- 
ably, fewer  uncertainties  than  can  be  found  in  any  other  forms 
of  business  enterprise.  There  is  the  least  possible  risk  of  an 
over-supply  of  the  markets.  We  may  know  with  reasonable 
certainty  beforehand,  as  to  what  will  be  the  quantity  and  qual- 
ity of  our  product  at  a  given  future  period,  and  we  are  equally 
sure  that  it  will  sell  when  ready  for  all  that  it  is  then  worth, 
and  for  more  than  its  present  price. 

We  are  to  consider  another  and  most  important  question  in 
this  estimate  of  the  advantages  to  be  expected  from  forest 
culture.  Although  the  richest  soils  will  grow  the  most  tim- 
ber, as  well  as  the  best  crops  of  grain,  we  will  not  deny  that, 
upon  alluvial  flats,  and  in  other  places  well  situated  for  culti- 
vation, there  will  be  more  profit,  at  present  prices,  from  judi- 
cious tillage,  than  in  any  form  of  tree  growth  to  which  these 
lands  could  be  applied.  But  on  the  best  of  land,  there  are 
river  banks,  ravines,  and  waste  places  along  fences,  and  the  * 
like,  where  the  soil  is  exceptionally  rich,  but  not  accessible  for 
other  uses,  that  might  be  made  to  render  substantial  service 
by  planting  with  trees  suited  for  these  places.  They  might, 
moreover,  prevent  erosions,  consolidate  banks  liable  to  slide, 
protect  water-courses  and  springs  from  evaporation,  and  in 
various  other  ways  confer  benefits  which  should  be  allowed  as 
credits  in  their  favor.  But  it  is  chieflv  on  broken  and  stony 
lands,  worth  little  for  pasturage,  and  nothing  for  arable  uses; 
on  worn  out  lands,  where  the  surface  soil  has  been  exhausted 
of  the  elements  that  are  needed  for  farm  crops ;  on  light,  drift- 
ing sands,  and  on  steep  declivities  that  can  not  be  cultivated 
with  grains,  and  that  should  not  be  pastured,  that  the  oppor- 
tunities for  profitable  forest  culture  appear  to  the  greatest  ad- 
vant-tige,  and  where  the  profits  have  little  or  nothing  to  bal- 
ance them  on  the  side  of  farm  cultivation,  for  they  would  have 
produced  nothing.  We  here  secure  not  only  a  gain  in  ma- 
terial products,  but  secondary  advantages  worthy  of  notice, 
in  places  where  the  capital  invested  in  land  would  have  lain 
dormant,  or  would  have  run  to  waste. 

To  any  person  familiar  with  business  transactions  in  the 
United  States,  it  is  needless  to  prove  that,  in  recent  years,  it 
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Las  become  a  matter  of  anxious  inquiry  am()ng  those  having 
surplus  money  above  the  need  of  present  use,  as  to  how  it 
may  invested  with  the  greatest  security — at  the  best  rate  of 
earning,  and  at  the  least  risk  of  loss. 

This  financial  problem  is  evidently  a  sequel  of  our  late  war, 
and  results  from  th^  paying  oif  of  the  bonds  that  were  issued 
to  meet  its  emergencies,  and  that  bore  six  and  five  per  cent — 
often  at  the  earliest  moment  that  they  could  be  redeemed,  and 
either  by  the  payment  of  their  full  value  in  money,  or  by  the 
issuing  of  other  bonds  at  greatly  reduced  rates  of  interest  in 
their  place. 

This  evidence  of  national  prosperity,  however  flattering  it 
may  be  to  national  pride,  becomes  a  mutter  of  very  serious 
personal  inconvenience  to  the  recent  owners  of  these  bonds, 
who  find  their  incomes  suspended,  until  they  can  find  some 
other  safe  and  productive  mode  of  investment.  They  find 
the  rates  of  interest,  which  had  been  long  established  by  law 
and  custom,  reduced  on  every  hand,  and  are  compelled  to  seek 
for  some  other  way  of  placing  their  money,  where  the  princi* 
pal  will  be  secure,  and  the  earnings  reasonably  certain. 

It  may,  therefore,  be  well  to  compare,  by  the  recognized 
rules  of  political  economy,  the  kind  and  degree  of  security 
that  is  offered  to  ca{)ital  and  labor  in  several  of  the  great  pro- 
ductive industries  of  the  country,  and  to  consider  the  ques- 
ti(ms  of  profit  and  loss  that  they  present,  with  the  view  of  as- 
certaining the  proper  place  of  forest  culture  as  an  object  of 
pecuniary  investment. 

In  every  industry  where  money  is  employed,  there  are  cer- 
tain elements  of  expense  which  must  be  taken  into  the  ac- 
count, in  all  estimates  of  profit  and  loss,  and  which  have  al- 
ready been  noticed,  in  respect  to  forest  culture.  In  the  most 
general  way,  and  as  applied  to  all  industries,  they  may  be 
classified  as  follows: 

1.  Interest  on  the  permanent  capital  invested  in  land,  build- 
ings, structures,  improvements  for  rendering  it  available,  ma- 
chinery, and  sometimes  a  payment  by  way  of  rent,  patent, 
royalty,  or  license  for  the  privilege. 

2.  Interest  on  the  working  capital^  including  supplies  of  ma- 
terial, repairs  and  maintenance,  ofiice  expenses,  agencies,  sal- 
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aries  and  commissions,  insurance,  labor,  and  the  cost  of  stor- 
age, packing,  freight,  etc.,  and  sometimes  provision  against 
losses  resulting  from  accident,  deterioration  in  keeping,  delay 
in  sales,  and  fluctuation  in  market  values. 

3.  Taxes  and  assessments  of  national,  state, and  local  govern- 
ments. 

We  will  arrange  the  productive  industries  under  the  five 
following  classes,  vis.: 

1.  Mining^  Quarrying  and  other  business  depending  upon 
Mineral  Substances  for  their  principal  Material. 

2.  Manufactures^  or  the  change  of  a  rate  material  of  whatever 
kind,  into  some  other  commodity  of  greater  value^  by  the  aid  of 
any  Manual^  Mechanical,  Chemical  or  other  process. 

8.   Commerce  and  Inland  Transportation^  of  every  kind. 

4.  Agricultural  Industries^  in  their  widest  sense^  including  the 
productions  of  all  vegetable  and  animal  commodities,  xoith  the  ex- 
ception  of  those  from  Woodlands,  and 

5.  lorest  Culture,  including  the  production  of  forest-products 
in  its  first  forms  for  delivery  to  Commerce,  Manufactures  or 
other  use. 

We  will  now  proceed  to  consider  these  several  divisions  of 
the  productive  industries,  in  the  order  we  have  here  placed 
them  : 

1.  Mining,  Quarrying,  and  all  business  that  consists  in  the  pro- 
curing of  Mineral  Substances  in  any  form,  as  commodities  for 
sale,  or  as  first  Materials  for  Manufacture  or  use. — In  mining, 
considered  in  a  collective  way,  without  reference  to  particular 
investments,  we  should  include  with  the  original  cost,  what- 
ever is  spent  for  discovery  add  improvement,  before  the  ques- 
tion of  profit  can  be  ascertained;  and  in  the  general  result,  there 
is  perhaps  nothing  in  the  whole  series  of  the  industries,  that 
presents  a  sadder  record  (5f  blind  uncertainty  and  disappointed 
hope.  When  a  vein  or  bed  of  ore  or  other  mineral  is  found, 
the  extent  and  value  are  generally  unknown  until  tested  by 
costly  labors,  and  whatever  may  be  its  real  w^orth,  it  must 
necessarily  become  less  as  the  work  progresses; — for  every 
ton  of  ore  removed,  is  so  much  less  of  supply,  and  the  cost  of 
removal  is  often  steadily  increasing  until  in  the  richest  mines, 
it  finally  becomes  a  question,  as  to  whether  it  will  pay  the  ex- 
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pense  of  working,  on  n^ccount  of  great  depth,  with  consequent 
heat,  the  influx  of  water,  or  other  causes. 

The  intrinsic  value  of  the  real -estate,  being  always  uncertain, 
becomes  too  often  a  subject  of  speculation  by  unscrupulous 
adventurers,  who  seek  to  magnify  the  probabilities  of  profit, 
or  to  conceal  tlie  chances  of  loss,  or  the  reverse,  as  may  suit 
their  i»urpose,  by  every  artifice  of  misrepresentation  and 
fraud. 

As  to  the  other  items  of  mining  investment,  such  as  struct- 
ures, buildings,  machinery  and  other  improvements,  they  must 
be  provided,  whether  the  result  is  profitable  or  not: — they  in- 
crease in  expense,  as  the  work  progresses, — require  repairs  and 
renewals,  and  in  the  end  are  greatly  depreciated  in  value,  if 
not  a  total  loss.  The  other  items  of  expenditure,  bear  no  cer- 
tain relation  to  the  profits,  tmd  all  of  them  become  certain  as 
to  the  outlay,  whether  the  business  becomes  profitable  or  not. 

To  sum  up: — a  mining  investment  for  actual  gain,  can 
never  be  undertaken  safely,  unless  capital  is  associated  with 
skill  and  science;  and  while  it  presents  some  instances  of 
brilliant  success,  it  shows  a  vastly  longer  record  of  dismal 
failures, — some  of  which  might  have  been  avoided  by  a 
proper  knowledge  of  the  true  conditions,  while  others  were  of 
a  nature  that  no  science  could  forsee,  and  no  skill  could  over- 
come. As  a  speculative  investment  mining  presents  all  the 
uncertainties  of  blind  chance,  which  the  prudent  will  avoid, 
and  from  which  none  but  fools  will  suffer. 

As  to  the  other  indurstries  in  our  first  class — the  production 
of  mineral  substances  other  than  ores,  such  as  stone,  clay, 
sand,  etc.,  every  thing  depends  upon  the  demand ;  and  where 
the  supply  is  ample,  the  relation  between  the  cost  of  produc- 
tion, and  the  value  of  returns,  will  of  course  determine  the 
profits.  Most  of  these  may  be  known  definitely  beforehand, 
excepting  the  question  of  competition  from  new  localities, 
that  may  furnish  a  better  article,  or  undersell  in  price. 

On  the  whole,  they  may  be  regarded  as  limited  in  opportu- 
nity, but  reasonably  certain,  when  managed  with  good  busi- 
ness talent,  and  to  the  extent  that  the  demand  justifies. 

2.  Manufactures, — In  these  we  find  an  infinite  opportunity, 
but  generally  to  those  only  who  can  give  personal  attention  to 
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the  business.  A  good  business  talent  can  alone  lead  to  suc- 
cess,— but  this  can  not  always  surmount  the  obstacles  arising 
from  competition — troni  iluctations  in  the  cost  of  materials 
and  labor,  or  from  changes  in  demand.  It  is  necessary  to 
consider  the  amount  and  permanence  of  supplies — the  chances 
of  accident  or  loss,  before,  during  or  after  the  manufacture, 
and  the  probabilities  of  sale,  as  they  may  be  influenced  by 
competition,  or  from  changes  in  fnshion,  or  new  inventions  in 
the  arts,  or  new  discoveries  in  science. 

(To  be  concluded.) 


FOREST AL  EXPEKIMENT  STATIONS  IN  GERMANY. 

By  ADOLPII  LEUE,  Skcrktary  of  the  Ohio  State  Forestry  Association. 

[This  is  a  f»art  of  a  paper  entitled  "  Our  Next  Problem,"  read  at  the  Convention  of  the 
Ohio  State  Forestry  Association,  held  in  Cincinnati,  April  25th.  26th,  27th,  1883.J 

THE  great  importance  of  exact  experiments  in  Forestry, 
was  iclt  by  two  German  foresters,  Ilundshngen  and  v. 
Wedekind,  as  early  as  1826,  in  wliich  year  the  latter  proposed 
the  organization  of  a  society  for  forestal  experiments,  but,  as 
the  proposition  was  not  sufficiently  indorsed,  it  was  dropped 
for  tlie  time  being.  Several  subsequent  attempts  to  institute 
comparative  experiments  failed,  until  1868,  when,  on  the  31st 
of  August,  nt  a  Congi'ess  of  German  Foresters,  held  at  Vienna, 
a  committee,  consisting  of  Gutav  Heyer,  Franz  Bauer,  Ernst 
Ebermayer,  Fr.  Fudeich,  and  J.  Wessely,  was  appointed, 
to  consider  the  question :  On  what  plan  such  forestal  experi- 
ment stations  should  be  organized.  This  committee  met  on 
the  22iid  of  November  of  that  same  year,  agreed  on  a  plan  of 
organization,  and  questions  to  be  subjected  to  investigations 
and  experiments.  The  report  was  adopted  by  the  German 
Foresters'  Congress,  and  submitted  to  the  several  govern- 
ments, which  were  to  bear  all  the  expenses  of  these  stations. 

The  first  station  was  organized  in  Baden  on  the  16th  of 
April,  1870 — Saxony,  Prussia,  Wurtemberg,  Austria,  Bavaria, 
Brunswick,  and  Hesse,  followed  in  the  order  mentioned.  The 
stations  in  all  of  the  just  named  States,  with  the  exception  of 
Austria,  which  has  an  organization  of  its  own,  have  formed  a 
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union,  called  "  The  Association  of  the  Gorman  Forestal  Ex- 
periment Stations." 

The  great  aim  of  those  stations  is,  to  furnish  a  scientific 
foundation  for  a  rutional  management  of  forest,  based  upon 
exact  experiments  and  careful  investigation.  They  are  in- 
tended to  determine  the  significance  of  forests  in  the  economy 
of  nature,  to  try  the  various  methods  of  forest  management, 
to  examine  the  advantages  which  one  method  may  have  over 
the  other,  and,  finally,  to  establish  a  plan  of  forest  administra- 
tion, which  will  enable  the  owners  of  forests  to  realize  the 
greatest  possible  profit  from  forests,  and  at  the  same  time 
reduce  the  expenses  of  their  administration. 

Among  the  many  problems  to  be  solved  through  the  agency 
of  these  stations,  are  the  following:  to  determine  the  influence 
of  forests  upon  soil  and  climate;  to  investigate  the  relative 
value  of  the  several  methods  of  thinning;  to  establish  relia- 
ble tables  of  increase,  and  methods  of  valuing  forests;  to 
study  the  foes  of  the  forest,  both  animal  and  vegetable,  and 
to  devise  means  of  successfully  combating  them;  to  deter- 
mine the  value  of  forest-litter  upon  the  growth  of  trees;  to 
test  the  relative  value  of  forest  implements;  to  devise  new 
methods  of  obtaining  forest  products,  and  to  find  new  uses  for 
the  same;  in  short,  they  are  intended  to  tnrnish  the  means  by 
which  to  increase  the  wealth  of  the  owners  of  forests,  and 
thus  that  of  the  entire  country,  and  to  furnish  legislative 
bodies  with  the  foundation  necessary  for  a  just  taxation  of 
forests,  and  for  a  wise  and  bcneticient  code  of  forest-laws. 

To  fully  appreciate  the  thoroughness  of  manner  in  which 
the  work  of  solving  these  problems  is  performed  in  Germany, 
a  glance  at  the  organization  of  the  Forestal  Ex[>eriment  Sta- 
tions in  that  country,  will  be  of  some  advantage. 

These  stations  are  State  institutions,  connected  with  schools 
of  Forestry. 

In  Prussia,  with  the  Forest  Academy  at  Eberswalde. 

In  Bavaria,  with  the  University  at  Munich. 

In  Saxony,  with  the  Forest  Academy  at  Tharandt. 

In  Wurtemberg,  with  the  University  at  Tubingen. 

In  Baden,  with  the  Poletechnicum  at  Carlsruhe. 

In  Thuringia,  with  the  School  of  Forestry  at  Eisenach. 
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In  Hesse,  with  the  University  at  Qiessen. 

As  all  these  stations  are,  with  only  some  immaterial  difter- 
ences,  organized  on  the  same  general  plan,  and  as  the  exami- 
nation of  but  one  will  answer  our  present  purpose,  I  would 
now  ask  your  attention  to  the  or^ranization  of  that  in  Prussia: 

Accordins:  to  an  ordinance  issued  by  the  Minister  of  Finance, 
on  the  14th  of  March,  1872,  the  Forestal  Experiment  Station 
of  Pruj^sin  was  organized,  and  connected  with  th^  Forest 
Academy  at  Eberswalde,  and  placed  under  the  control  of  the 
Central  Forestry  Division  of  the  Ministerium  of  Finance. 
This  station  consists  subjectively  of  five  divisions,  namely :  a 
forestal,  a  chemico-physical,  a  meteorological,  a  vegetable- 
physiological,  and  a  zoological ;  locally  it  consist  of  the  chief 
Htation  at  the  Forest  Academy,  and  a  number  of  secondary 
stations  in  appropriate  Chief  Forest  apportionment.  The  chief 
station  embraces  all  of  those  five  divisions,  while  the  second- 
ary stations  have  either  a  forestal  and  meteorological,  or  only 
one  of  them. 

The  general  superintendence  of  the  experimenting  is  vested 
in  the  director  of  the  academj',  who  acts  as  Commissary  of 
the  Central  Forestry  Division.  He  makes  all  the  estimates  of 
the  expenses  for  experimenting,  and,  after  due  consultation 
with  the  chiefs  of  the  several  divisions,  determines  what  ex- 
periments and  investigations  are  to  be  undertaken,  and  how 
they  are  to  be  made.  At  the  end  of  the  fiscal  year,  he  sub- 
mits, in  an  annual  report  to  the  Central  Forestry  Division,  the 
results  of  the  work  done  at  the  station. 

Each  of  the  afore-named  five  divisions  has  its  chiefs  whose 
only  duty  is  to  carry  out  the  work  assigned  to  bis  division. 
Yea,  according  to  the  magnitude  of  work,  he  has  one  or  more 
assistants. 

The  secondary  or  sub-stations,  which  are  unlimited  in  num- 
ber, are  under  the  direction  of  the  chief  foresUr^  in  whose  div- 
ision they  are  located.  The  importance  of  these  sub-stations 
can  not  be  estimated  too  highly.  The  problems  assigned  t(^ 
them  are,  as  a  rule,  of  an  exceedingly  great  practical  value  to 
practical  forestry.  In  order  to  obtain  reliable  results,  only 
the  most  competent  and  conscientious  of  the  Chief  Foresters 
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are  selected  for  making  the  experiments,  which  are  perfornied 
after  certain  definite  plans. 

The  expenses  of  maintaining  the  Exp)eriment  Stations  in 
Germany,  vary  greatly,  but  always  in  proportion  to  the  forest 
area  of  the  respective  State.  For  the  year  ending  1882  the 
expenses  of  the 

Station  in  Prussia,   amounted  to  27,000  marks  =  $6,750 

"  *'  Bavaria,          "  "    44,000  "       =  11,000 

"  "  Saxony,           "  *'    14,000  "       =  8,500 

"  "  Wurtemberg,  '«  "      7,000  "       =  1,760 

The  entire  amount  of  money  expended  for  the  maintenance 
of  Forestal  Experiment  Stations  in  Germauy,  amounts  to 
about  $20,000  annually. 

These  stations  have,  as  already  stated,  formed  an  associa- 
tion whose  great  aim  is  to  facilitate  the  objects  of  experiment- 
al Forestry,  by  joint  plans  of  experimenting,  by  a  proper 
division  of  labor,  and  by  publishing  the  comparative  results. 
The  business  management  of  this  association  has  been  ooniided 
to  the  station  at  Eberswalde. 

I  can  not  dismiss  this  subject  without  having  alluded  to  the 
phms  of  labor,  or  the  manner  in  which  the  experinients  are 
conducted.  A  detailed  account  of  thvse  experiment  would 
lead  too  far;  I  shall  therefore  confine  myself  to  the  main 
features  of  but  two. 

Experiment  with  forest-litter. — The  aim  of  this  experiment 
is  to  determine  the  objective  value  of  forest-litter,  and  its 
value  to  the  growing  forest.  In  order  to  obtain  reliablje 
results,  the  experiment  is  now  being  made  »t  a  iin»^:l:4er 
of  stations  in  various  parts  of  Germany.  A  tract  of  a  forest 
section  of  five  acres,  stocked  with  only  one  kind  of  trees, 
which  are  all  of  the  same,  or  nearly  the  same,  nge,  is  selected. 
This  area  is  divided  into  five  equal  parts,  which  are  laid  out 
in  squares.  , 

From  part  I.,     no  litter  is  removed. 
"         *'    II.,    litter  is  removed  annually. 
"         "    III.,  litter  is  removed  every  second  year. 
a         a    TV.y  litter  is  removed  every  fourth  year. 
"         "    v.,    litter  is  removed  every  sixth  year. 
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This  process  is  to  be  continued  for  a  period  of  about  fifty 
years.  Tlie  object  of  this  method  is:  1.  To  Hscertnin  the 
exact  quantity  of  litter  whicli  one  acre  produces,  which  is 
done  bv  actually  weisrhinor  it,  first  at  the  time  when  tukeii 
from  the  ground,  and  then  when  it  is  perfectly  dry.  It  is  then 
sold  at  market  price,  and  the  nmount  obtained  credited  to 
that  pjirt  of  the  experimienting  area  from  which  it  was  taken. 
2.  To  ascertain  the  influence  which  the  removal  of  litter  has 
upon  the  increase  of  wood,  which  is  determined  by  a  repeated 
accurate  invoice  of  thegrowina:  wood. 

The  significance  of  litter  to  the  growing  forest,  has  lon^ 
been  felt,  but  never  before,  in  the  l)istory  of  Forestry,  has  this 
question  been  subjected  to  so  rigid  a  process  of  investigation, 
which  is  certuinly  well  calculated  to  ^Qit\Q\.hQ  forest-ldtcr  prob- 
lem, 

Experimer^t  in  thinnirtg. — Though  we,  in  this  country,  have 
practiced  thinning  to  an  ahtrnnng  extent,  it  is  nevertheless  u 
subject  on  wliich  we  are  badly  in  need  of  more  light.  Witli 
a  few  exceptions,  the  American  idea  of  this  part  of  forest 
management  has  been  very  ruinous  to  our  country,  in  that,  in 
many  instances,  it  ,has  left  nothing  that  could  remind  us  of  a 
forest,  exce[)t  stumi)S  of  trees  and  a  barren  soil. 

The  object  of  experimenting  in  tiiis  part  of  forest  manage- 
ment, is  to  determine  the  influence  of  the  various  modes  of 
thinning  upon  the  growth  of  individual  trees,  and  to  find  out 
the  diftereuce  in  the  production  of  wood.  An  area  of  about 
three  acres  is  sele^ed,  and  divided  into  three  equal  parts. 

IiA^KuU;  L,     '^'uly  tlie  dead  trees  are  removed. 

'^       II.,   also  the  defective  are  removed. 

"  III.,  every  tree  that  does  not*  keep  up  with  the  aver- 
growth  is  removed,  so  that  in  this  part  none 
but  choice  specimens  are  met  with. 

In  newly  f(^rmed  plantations  the  process  of  thinning  is  re- 
peated every  fifth  year,  and  later  every  feyith  year.  In  forests 
consisting  of  Oaks,  or  Beeches,  or  Pine  trees,  the  experiment- 
ing period  lasts  fifty  years,  w'hile  but  forty  years  are  required 
for  the  softer  kinds."  An  accurate  record  of  the  quantity  of 
wood  obtained  at  the  dift'erent  thinnings  of  each  section  is 
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kept.  After  each  tl]inuin<r  an  invoice  of  tlie  remaining  trees 
is  taken,  and  recorded.  At  the  expiration  of  the  experiment- 
ing period,  wlien  the  final  invoice  is  made,  the  most  profitable 
mode  of  tliinning  mnst  appear. 

Other  qnestions  in  forestry  are  treated  in  the  same  thorough 
manner,  imd  the  results  obtained  thus  far  are  very  satisfactory, 
so  that  those  Forestal  Ex[)eriment  Stations  are  constantly 
growing  in  public  favor. 


DR.  JOHN  A.  WAHDER. 

IT  is  proper  that  this  Journal  should  pay  a  fitting  tribute 
to  the  memory  of  one  who  was  anions:  tlie  earliest,  most 
intelligent,  and  most  active  of  the  laborers  on  behalf  of 
American  Forestry.  Of  no  one  can  it  be  more  truth fnlj>'*^aid, 
that  his  life  was  a  blessins:  to  mankind.  From  eai*i^-l;hild- 
hcod,  his  great  object  was  to  do  all  in  his  i)()wcr  to  make 
others  happy,  by  aiding  them  to  find  pleasure  in  the  beauties 
and  bouiitit'S  of  nature. 

Dr.  Warder  was  the  eldest  son  of  Jeremiah  and  Ann  Aston 
Warder,  lie  was  born  near  Philadelphia,  Pa.,  January  19th, 
1812.  His  early  life  was  spent  in  a  suburban  home  called 
"  Woodside,"  where  he  evi*iced  a  love  of  nature,  which  he 
cherished  through  life;  and,  wliile  a  child,  his  habit  of  close 
observation  enabled  him  to  give  object  lessons  on  trees, 
plants,  stones,  and  other  common  objects,  during  his  walks 
with  younger  pu[>ils.  Bartram  and  Darlington  were  among  his 
neighbors,  and  such  men  as  Audubon,  Michaux,  and  Nuttall, 
were  entertained  at  his  father's  house.  It  was  his  "  c:ood  for- 
tune,"  he  tells  us,  "  to  walk  in  tiie  woods  of  Pennsylvania 
with  a  silent,  though  learned,  man  from  Scotland,  who 
taught  him  to  observe  and  to  love  tiie  plants  of  nature,  which 
himself  had  crossed  oceans  and  continents  to  explore  and 
study.  In  this  kind  office,  Mr.  Thomas  Nuttall  was  Only  fos- 
tering the  love  of  nature  'more  early  implanted  by  a  tender 
parent,  who  had  directed  the  latent  powers  of  observation  in 
her  boy."  * 

*Ohio  Agricultural   Report   for,   1881,  page  75,  or  "Woody  Plants  of 
Ohio,"  page  3. 
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In  1830,  his  parents  moved  into  the  western  forest,  and  es- 
tablished another  "  Woodside,"  near  Springfield,  O.  He  took 
great  interest  in  comparative  anatomy,  and  other  departments 
of  agricultural  science.  The  agricultural  colleges  (for  which 
he  afterward  earnestly  labored)  were  not  yet  inaugurated,  and 
the  Jefferson  Medical  College,  of  Philadelphia  (where  he 
graduated  in  1836),  afforded  the  best  opportunity  to  grutify 
his  natural  tastes. 

Dr.  Warder  settled  in  Cincinnati  in  1837;  and  many  of  the 
poor  found  that  his  professional  services  were  not  only  ren- 
dered gratuitously,  but  with  that  kindness  that  comes  from  a 
tender  and  sympathizing  heart.  He  identified  himself  with 
the  interests  of  his  citv,  and  his  active  mind  enffasfed  in  any 
measiire  tending  to  the  diffusion  of  knowledge  or  the  promo- 
tion of  science.  He  had  not  the  means  to  endow  a  great  col- 
lege,^ut  he  had  the  same  spirit  that  prompted  the  New  York 
philanthropist  to  endow  Cooper  Institute  ;  and  it  inspired 
him,  with  no  thought  of  his  own  personal  sacrifices  or  possible 
reward,  unselfishly  to  give  the  community  his  best  thoughts. 

He  was  greatly  interested  in  the  public  schools;  and  he  said 
there  was  one  office  in  the  gift  of  the  people  which  he  would 
gladly  take,  not  for  any  emolument  (for  the  office  had  none), 
but  for  the  good  that  might  be  effected.  He  was,  accordingly, 
early  elected  a  member  of  the  school  board.  This  labor  of 
love,  with  congenial  companionship,  continued  for  many 
years.  The  board  would  sometimes  meet  in  his  own  house. 
Before  the  establishment  of  the  high  schools,  he  traveled 
through  eastern  cities  and  states,  studying  systems  of  teach- 
ing and  the  construction  of  school-houses,  to  introduce  im- 
proved plans  to  Cincinnati. 

Ho  became  a  member  of  the  American  Association  for 
the  advancement  of  science  in  1>^51;  and  the  next  year  he 
served  on  the  local  committee  for  the  Cincinnati  meeting, 
with  Judue  Burnet,  Professor  Mitchell,  Profe-sor  B.  Silliman, 
Dr.  Jos.  Bay,  E.  D.  Mansfield,  and  Robert  Buchanan.  While 
practicing  his  profession,  he  was  actively  interested  in  the 
organization  and  work  of  various  scientific  institutions. 
Among  these  were  the  Cincinnati  Astronomical  Society,  the 
Western  Academy  of  Natural  Sciences,  the  Cincinnati  Society 
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of  Natural  History,  the  Cincinnati  Horticultural  Society,  the 
Wine  Growers'  Aseociation,  the  old  Cincinnati  College,  and 
the  Ohio  and  Miami  Medical  Colleges.  He  was  President  of 
the  Society  of  Natural  History  for  live  years,  during  a  period 
of  grciit  discouragement;  yet,  being  fully  alive  to  the  educa- 
tional value  of  natural  objects,  when  carefully  observed,  and 
being  confident  of  the  ultimate  success  of  such  an  institution, 
he  conscientiously  attended  the  meetings,  always  taking  pains 
to  see  that  some  one  was  ready  to  entertain  and  instruct  those 
present,  whether  many  or  few,  though  the  subject  of  the  les- 
son might  be  only  a  flower,  a  pebble,  a  leaf,  or  a  knotted  limb. 

When  Professor  O.  M.  Mitchell  was  laboring  to  awaken  an 
interest  in  astronomy.  Dr.  Warder  was  a  faithful  friend  and  an 
earnest  helper.  He  was  for  many  years  President  of  the  Ohio 
Horticultural  Society,  and  Vice-Presitlent  of  the  American 
Pomological  Society.  He  also  served  on  the  State  Board  of 
Agriculture.  He  was  among  the  first  to  direct  public  atten- 
tion to  the  beautifying  of  public  and  private  parks  and  ceme- 
taries;  and  the  present  interest  in  landscape  gardening  in 
many  parts  of  the  United  States,  has  been  largely  due  to  his 
efforts.  In  connection  with  Robert  Buchanan  and  others,  he 
was  interested  in  establishing  Spring  Grove  Cemetery,  and 
was  one  of  the  fii*st  residents  of  the  village  of  Clifton.  "  Scar- 
let Oaks,"  where  Mr.  Schoenberger's  house  now  stands,  was 
for  some  years  his  summer  residence.  With  a  love  foR^  oun- 
try  life,  and  an  appreciation  of  the  beautiful  views  from  the 
Ohio  hills,  he  bought  a  part  of  the  farm  once  owned  by  Pres- 
ident Harrison,  at  North  Bend,  0.  He  gave  up  the  practice 
of  medicine  and  moved  to  his  new  home  in  1855,  to  spend  the 
rest  of  his  life.  Much  of  his  time  was  occupied  in  testing 
varieties  of  fruits  and  methods  of  culture.  The  farm  became 
in  fact  an  experimental  station  (although  he  never  dreamed 
of  calling  it  so),  and  the  results  of  his  labors  were  embodied 
in  numerous  papers  prepared  for  horticultural  societies  or  dis- 
seminated through  the  agricultural  press. 

As  a  student  of  nature,  Dr.  Warder  was  a  close  observer, 
and  especially  skillful  in  generalization.  In  1850,  he  began 
the  publication  of  the  *'  Western  Horticultural  Review,"  which 
was  continued  four  years.     An  editorial  note  in  the  3rd  vol- 
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iimo  (1853)  contains  the  first  published  description  of  the 
Cdtalpn  speciosa,  which  has  since  been  recognized  as  a  distinct 
species,  and  one  of  the  most  vahiable  of  forest  trees.  "A  Geo- 
logical Keconnoissance  of  the  Arkansas  River"  appeared  in 
1854.  A  series  of  papers  on  practical  entomology,  read  before 
the  Cincinnati  Ilorticnltnral  Society,  was  printed  in  ''The 
Farmer's  Home,"  for  1864.  The  "Report  of  the  Flax  and 
Hemp  Commission,"  pnblished  by  the  Department  of  Agri- 
cnlture,  in  1HG5,  was  chiefly  his  work,  the  result  of  much 
patient  study  and  investiiration.  His  excellent  mainuil  on 
"  Hedges  and  Evergreens"  appeared  in  1858;  and  "  Ameri- 
Pomology-Applcs,"  published  in  1867,  was  the  result  of  six- 
teen years  of  careful  investigation.  The  table  of  varieties  and 
synonyms,  based  upon  personal  observations,  includes  about 
fifteen  hundred  names.  He  also  edited,  in  1867,  Du  BreuiTs 
"Vineyard  Culture,"  introducing  many  valuable  notes,  and 
adaiitino:  it  to  American  use. 

But  it  is  chiefly  his  labors  in  Forestry  that  claim  a  notice 
in  this  Journal.  For  many  years,  his  active  mind  had  con- 
sidered the  waste  of  the  present  and  the  needs  of  the  future. 
In  1873,  he  was  a[»pointed  United  States  Commissioner  to  the 
World's  Fair  at  Vienna;  and  his  official  *'  Repoi-t  upon  For- 
ests and  Forestry "  is  a  valuable  record  (»f  both  public  and 
private  exhibits.  His  colleagues  on  the  jury  called  him 
'' llerr-Praktischer ;"  and  the  name  well  expresses  his  habit 
of  lookino-  for  whatever  mii^ht  be  most  useful  to  his  own 
country.  In  1875  he  issued  a  call  for  a  convention  at  Chi- 
cago, to  form  an  American  Forestry  Association;  this  organ- 
ization w^as  completed  at  Philadelphia,  in  September,  1876. 
As  in  other  new  enter|nises,  the  public  had  not  become  im- 
pressed with  the  importance  of  this  subject;  the  labors  of  Dr. 
Warder  were  in  advance  of  his  time;  but  tins  pioneer  associa- 
tion gave  form  and  method  to  the  needed  plans  for  united  eiiort. 
In  the  winter  of  1879-80,  with  the  approval  of  various  agricul- 
tural and  horticultural  societies,  Dr.  Warder  memoralized 
Congress  upon  the  appointment  of  a  commission  for  the 
study  of  Forestry  in  Europe;  but  his  only  reward  was  a  par- 
tial success  in  stimulating  public  sentiment  to  re<*ognize  our 
needs.     When  the  American   Forestrv  Cons^reas  met  in  Cin- 
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cinnuti,  April,  1882,  it  was  his  comprehensive  kiiowleds^e  of 
Forestrv,  and  of  those  who  were  interested  in  different 
phases  of  it,  that  secured  so  varied  a  programme,  with  names 
from  all  parts  of  the  United  States  and  from  Canada.  At 
that  time  an  interest  was  thorouuhlv  aroused.  It  was  de- 
termined  to  have  another  meelins:  at  Montreal  i^i  Aui'ust. 
But  it  was  undesirable  to  continue  two  international  organ- 
izations of  like  character.  Dr.  Warder,  accordingly,  called  a 
meeting  of  the  older  association  at  Kochester;  and,  with 
characteristic  self- to rget fulness,  he  withdrew  irom  the  presi- 
dency in  order  that  this  older  body  might  more  readily  be 
united  with  that  of  more  recent  origin. 

In  1883,  at  the  organization  of  the  Ohio  State  Forestry 
Ass(  ciation,  he  was  chosen  Honorary  President.  A  Con- 
gressional bounty  upon  the  destruction  of  our  own  forests 
(in  the  Ibrm  an  import  tnx)  was  then  before  the  public,  and, 
with  the  authority  of  the  assooiation,  be  prep  ed  a  strong 
memorial  to  Congress  on  beludf  of  our  trees.  -Soon  after, 
he  was  appointed  an  iigent  of  the  Department  of  Agricnlture 
to  report  upon  the  Forestry  of  the  North-western  States.  But 
he  was  attiicked  by  an  illness,  under  which  he  gradually 
sank;  and  death  ended  his  active  and  useful  liie  on  Sat- 
urday, July  14th,  1883. 

,  He  was  a  meml)er  of  the  Society  6f  Friends,  to  whose  prin- 
ciples he  was  strongly  attached ;  and  his  character  was 
marked  by  a  true  love  of  peace,  speaking  evil  of  no 
man,  and  by  unusual  purity  of  thought  and  word.  His 
studies  atid  investigations  of  nature  did  not  lead  him  into 
the  cold  and  cheerless  regions  of  unbelief,  but  to  a  deeper 
rec^'gnition  of  the  Creator,  whom  he  oiten  lovingly  4ind 
reverently  acknowledged  in  his  public  adilresses.  in  ac- 
cordance with  the  extreme  modesty  and  humility  of  his 
character,  there  was  no  gathering  of  numbers  to  follow  him 
to  his  last  resting  place;  brief  services  of  scripture  and 
prayer  were  more  approi)riate  for  that  hour  than  any  eu- 
logy. Borne  by  his  four  sons,  his  body  was  laid  to  rest  under 
tlie  shade  of  his  own  beautiful  Oak-tree  in  Spring  grove 
Cemetery. 
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The  following  list  includes  some  of  his  later  papers.  A  number  of  re- 
prints may  be  had  on  application  to  the  Publishing  Committee  of  the 
Ohio  Mechanics'  Institute,  especially  by  societies  that  exchange  publica- 
tions with  the  Institute: 

Report  on  Forests  and  Forestry  ;  Government  Printing  Office,  Washing- 
ton, 1875. 

FoRKRTRY  AND  ITS  Needs;  an  address  before  the  American  Forestry  Asso- 
ciation, February.  1S78. 

Ak  Addrbsson  Fourstky;  read  before  the  Otoe  Co.  (Neb.)  Horticultural 
Society,  September  12th.  1878. 

Forests  of  Nkw  Jersey;  Proc.  N.  J.  Siafe  Hort.  Soc.  for  1878. 

Grouping  in  Forestry  Plantations;   Trans.  Iowa  Hort.  Soc.  for  1878. 

Mountain  Forests  and  the  Water  Supply  of  the  Co.ntinext. 

The  Two  Catalpas--A  Memoir  or  the  Shavanon;  Gardener's  Monthly  and 
Horticulturist,  March,  1S79. 

Report  ox  the  ('atalpa;  published  by  E.  E.  Barney,  in  Additional  Faet^and 
In/omiatjon  in  Relation  to  the  Catalpa  TrcCy  1879. 

Thlvning,  Trimming  and  Pruning  the  Forest;  the  (Minn.)  Forest  Tret  Plant- 
ers Manual,  1880. 

Forestry  for  1   .Si ana;   Trans.  Ind.  Hort.  Soc.  for  1880. 

Timber  Planting  in  Ohio;  Ohio  Agricultural  Rept.  for  1880. 

Landscape  Gardening  for  the  Cemetery;  read  before  the  Mich.  Hort.  Soc., 
December  7th,  1880. 

Rural  Cemetery  and  Landscape  Gardening;  Trans.  Ohio  Hort.  Soc.  for 
18Sa-Sl. 

The  Western  Catalpa;  Jour.  Amer.  Agr.  Assoc,  1881,  pp.  79-102. 

Wind  Breae.s,  Shelter  Bei/is,  and  Shelter  Hedges;  Proc,  Mont.  Co.  (O.) 
Hort.  Soc,  1881,  pp.  44-48. 

Protection  to  the  Orchard;  read  before  the  American  Pomological  So- 
ciety, September  14th,  1881. 

What  are  Forest  Trees;  Kans.  Hort.  Rept.  for  1881, 

Woody  Plants  of  Ohio:   Ohio  Agr.  Rept.  for  1881. 

Street  Trees  for  Prairie  Towns;   Trans.  Ills.  Hort  Soc.  for  1882. 

Tree  Seeds — Their  Gathering,  Preparation,  Preservation,  Planting,  akd 
Culture;  the  (Minn.)  Forest  Tree  Planters  Manual,  3rd  edition,  1883. 

Forestry;  an  extended  series  of  practical  papers,  published  in  Rural  New 
ForA-^  for  18S2  and  IS83. 

Larch-Wood;  Amer.  Jour.  Forestry,  p.  11. 

Larch-Merk  ;   Amer.  Jour.  Forestry,  p.  64. 

The  Wild  Cherry-Tree;  Amer.  Jour.  Forestry,  p.  289. 

Tree  Planting  for  Railroads;  Amer.  Jour.  Forestry,  p.  361. 
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MISCELLANY. 

The  ProfiUfrom  PlarU'mg  Black  Walr 
nut. — A  correspondent  of  a  Kansas 
City  paper  gives  the  following  state- 
ment: 

"Over  in  Logan  Valley  in  Ne- 
braska, just  south  of  Sioux  City,  one 
man  had  just  sold  a  young  Walnut 
grove  which  he  planted  ten  years 
ago.  This  sale  was  the  first  I  have 
heard  of,  but  it  is  opening  the  eyes  cf 
the  people  to  a  source  of  wealth 
surer  and  more  profitable  than  an 
Arizona  silver  mine.  This  Nebraska 
grove  was  sold  by  Col.  Van,  of  St. 
James,  Neb.,  near  Wayne.  Dr.  R.  B. 
Crawford,  of  Wayne,  who  planted 
forty-seven  bushels  of  Black  Walnuts 
last  fall,  t^'lls  me  that  Col.  Van  was 
paid  by  Indiana  lumbermen  $3,000 
for  his  ten-acre  grove.  It  was  ten 
years  old.  Col.  Van  bought  the  land 
ten  years  ago  for  $1.25  an  acre.  At 
the  end  of  ten  years  he  sold  it  for 
$300  per  acre.  If  he  had  put  his  en. 
tire  farm  of  160  acres  into  Black 
Walnut  ten  years  ago,  it  would  have 
sold  for  $4N,0U0." 

The  circumstances  of  this  case  may 
be  quite  exceptional,  and  the  value 
in  part  may  consist  in  probable  future 
growth;  but,  making  large  deduc- 
tions to  bring  the  values  down  to  what 
would  be  the  general  average 
throughout  the  country,  there  will 
remain  a  broad  margin  for  profits,  to 
those  who  wish  to  make  a  permanent 
investment,  at  a  liberal  rate  of  inter- 
est, and  who  are  willing  to  wait  for 
the  crop  to  mature  and  acquire  its 
full  value. 

To  those  who  are  impatient  for  re- 
turns, and  who  hesitate  about  en- 
gaging in  tree-planting  "because 
they  can  not  live  to  see  the  trees  at 
full  size — and  can  never  enjoy  the 
profits  of  their  growth" — it  can  not 


be  too  often  urged,  that  a  piece  of 
land,  properly  planted,  is  worth  as 
much  more  after  the  trees  are  started, 
as  it  was  before,  plus  the  cost  of  plant- 
ing; and  that  the  land  will  always 
sell  for  what  it  is  worth,  including  the 
value  of  the  trees,  whenever  the  owner 
may  wish  to  sell  it. 

There  is  not  a  person  now  in  middle 
life,  or  at  a  more  advanced  age,  a 
native  of  the  country,  and  acquainted 
with  rural  life,  who  can  not  remem- 
ber the  time  when  trees,  now  of  ma- 
jestic size,  and  groves  fit  for  cutting, 
as  fuel  or  mill-logs,  were  very  small 
in  the  days  of  their  youth,  and  who, 
in  returning  after  many  years  of  ab- 
sence, can  scarcely  express  their 
admiration  at  the  changes  which  this 
lapse  of  time  has  made  in  tree- 
growth. 

When  these  facts  come  to  be  real- 
ized, throughout  the  country,  among 
the  owners  of  the  land,  we  trust  that 
planting  will  become  a  favorite  mode 
of  investment,  wherever  there  is  an 
opportunity.  It  can  not  well  be  ovet* 
done,  because  the  supplies  are  dimin- 
ishing, while  the  demand  is  increas- 
ing every  year.  The  effect  will  be,  to 
increase  the  prices  of  timber,  so  that, 
by  the  time  that  these  trees  are  ripe 
for  the  market,  they  can  not  fail  to 
bring  a  price  much  beyond  that  for 
which  they  would  now  sell. 

Wood  Distillation, — It  is  only  in 
recent  years,  that  the  volatile  pro- 
ducts obtained  by  condensiiig  the 
vapors  raised  in  the  process  of  char- 
coal burning  have  been  turned  to 
profit  in  the  United  States.  The 
demand  for  wood-alcohol  for  the 
manufacture  of  paints,  varnishes, 
analine,  and  other  articles  of  general 
use,  and  for  the  acetates  prepared 
from  the  residue  after  distillation, 
which  are  in  demand  as  mordants 
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for  dyeing,  and  as  agents  in  the  man- 
ufacture of  white  lead,  and  other 
valuable  uses,  is  at  length  beginning 
to  attract  the  attention  that  it  de- 
serves. Undoubtedly  such  commodi- 
ties could,  if  too  extensively  pro- 
duced, in  a  little  while,  roach  the 
limit  of  the  demand,  and  result  in 
the  depreciation  incident  to  an  over- 
stocked market;  but  when  we  con- 
sider the  vast  and  varied  range  of 
uses  to  which  these  articles  can  be 
applied,  and  remember  that  new  dis- 
coveries in  the  arts  are  constantly 
tending  to  increase  the  list,  there  is 
still  much  encouragement  for  the 
perfecting  of  methods,  and  for  the 
economizing  of  cost,  so  as  to  still 
keep  within  the  limits  of  judicious 
operation,  with  a  reasonable  margin 
for  profit. 

There  are  several  patents  for  the 
condensing  and  manufacture  of  the 
volatile  products  resulting  from  the 
combustion  of  the  hiird-woods  in 
closed  chambers ;  but,  for  the  i)resent, 
we  will  mention  only  one  of  these,  in 
describing  an  establishment  con- 
nected with  the  furnace  of  the  ''  Gere 
Iron  and  Mining  Company,"  at  Port 
Leyden,  N.  Y.  This  furnace  is  run 
upon  charcoal;  and,  when  in  full  oper- 
ation, turns  out  about  fifty  tons  of 
iron  per  diem.  The  average  con- 
sumption is  2,400  pounds  of  charcoal 
to  a  gross  ton  of  iron  made.  The 
chemical  department  is  constructed 
in  part,  at  least,  under  the  Mathieu 
paten f,  and  is  described  in  a  recent 
edition  of  the  History  of  Lewis  Coun- 
ty, N.  Y.,  as  follows: 

"Seasoned  hard  woods  (Beech, 
Birch,  Maple,  etc.)  are  brought  to  the 
furnace  in  cord-wood  form,  and  cut 
and  split  as  for  stove-wood.  A  series 
of  24  strong  egg-shaped  retorts,  made 
of  boiler-plate   iron,   is   arranged   in 


pairs,  and  upright,  along  a  stnicture 
in  masonry,  so  that  they  can  be  filled 
from  above,  and  the  charge  may  be 
withdrawn  from  below.  Each  retort 
will  hold  a  cord  of  stove  wood,  and 
they  are  firmly  closed  and  secured, 
both  above  and  below — for  the  pres- 
sure within  them,  in  the  process  of 
carbonization,  is  very  great. 

"  The  heat  needed  for  this  purpose 
is  deri^-»-d  from  the  gases  of  the  fur- 
nace, which  are  brought  in  pipes,  and 
the  flame  is  made  to  circulate  around 
the  retorts  heating  them  to  the  degree 
required  for  the  disengagement  of  all 
volatile  products,  which  requires  from 
twelve  to  fourteen  hours.  These  are 
condensed  in  pipes  placed  in  cold 
water,  and  the  completion  of  the  pro- 
cess is  judged  by  the  character  of 
the  smoke  that  is  allowed  to  escape 
from  a  small  hole  provided  for  the 
purpose.  The  lower  end  of  the  re- 
tort is  then  opened,  and  the  contents, 
still  glowing  hot,  are  dropped  into  a 
great  iron-plate  drum,  to  which  a 
cover  is  at  once  applied,  and  luted  air- 
tight. 

"  It  is  then  allowed  to  cool,  which 
requires  about  as  much  longer  time; 
but  as  all  the  air  is  excluded,  there 
can  be  no  combustion.  These  iron 
coolers  are  mounted  upon  an  iron 
railway;  and,  when  cooled,  the  coal  is 
at  once  used  in  the  furnace,  it  being 
best  when  entirely  frfesh.  The  yield 
of  charcoal  is  said  to  be  about  60 
bushels  to  a  cord — an  amount  much 
greater  than  where  a  part  of  the  sub- 
stance of  the  wood  is  wasted  in  burn- 
ing, as  in  common  coal-pits.  The 
coal  weighs  from  19  to  20  pounds  to 
the  bushel.  The  wood  is  cut  in  win- 
ter, and  seasoned  six  to  eight  months 
before  using,  and  the  wood  costs  about 
$■}  per  cord. 

"  We  will  now  attempt  to  describe 
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the  processes  of  obtaining  the  pro- 
ducts of  value,  from  the  volatile  por- 
tions of  the  wood  :  A  portion  will 
not  condense,  but  remains  as  vapor. 
These  gases  have  inflammable  prop- 
erties, thai  are  turned  to  account  by 
being  pas-ied  into  the  flames  circulat- 
ing around  the  retorts.  The}'  give  a 
steady  white  fl  ime,  and  aid  consider- 
ably in  the  pr»)cess.  By  special  ar- 
rangements, illuminating  gases  of  the 
very  best  quality,  are  now  made  from 
wood,  but  these  gases  do  not  afford 
a  flame  suitable  for  this  purpose  as 
they  come  from  the  condensers,  and 
illuminating  gas  is  not  made  at  this 
place. 

*'rhe  watery  products  obtained 
from  the  condensed  smoke,  are  much 
the  same  as  we  get  in  '  leaking  chim- 
neys'— that  is  to  say,  in  places  where 
the  smoke  of  our  stoves  and  furnaces 
(using  wo(h1)  gets  nearly  cold  before 
it  leaves  the  chimney,  and  condenses 
in  'soot-water,'  to  the  infinite  annoy- 
ance of  house  keepers.  This  liquor 
is  first  distilled  to  separate  the  wood- 
alcohol,  which,  by  two  or  three  other 
distillations,  is  reduced  to  a  clear  or 
slightly  brown  liquor,  of  a  specific 
gravity  of  about  0.85.  and  an  intense- 
ly pungent  taste.  It  is  very  volatile, 
inflammable,  and  applicable  to  all 
uses  for  which  alcohol  from  grain  is 
employed — except  for  drinking.  The 
quantity  got.  is  said  to  be  five  gallons 
to  the  cord  of  wood,  worth  some  75 
to  SO  cents  per  gallon.  It  is  sent  ofi 
in  kerosene  barrels,  and  must  be 
closely  confined  to  prevent  waste. 

"The  waters  remaining  after  dis- 
tillation, which  are  chiefly  dilute 
acetic  acid,  are  then  saturated  either 
with  quick-lime,  or  with  litharge — 
the  former  making  the  'acetate  of 
lime,'  and  the  latter  the  'brown 
acetate  of  lead.'     It  is  then   evapo- 


rated down  to  dryness,  when   it  is 
ready  for  market. 

**The  'acetate  of  lime'  is  worth 
some  $10  to  $50  per  ton,  and  is  a  bltick 
earthy  substance,  soluble,  but  not 
liable  to  change  in  the  air,  and  may 
be  sent  off  in  bags.  It  is  used  in  the' 
manufacture  of  white  lead.  *  *  * 
The  product  heretofore  made  here, 
has  been  chiefly  the  'brown  acetate 
of  lead,'  a  dark  brown  substance, 
looking  something  like  maple  sugar, 
and,  when  broken,  presenting  a  crys- 
talline structure.  »  *  *  About 
oOO  pounds  are  made  from  the  smoke 
of  a  cord  of  wood.  *  *  *  \V» 
have  not  mentioned  another  product, 
which  is  tar^  of  which  no  use  is  made. 
It  is  proposed  to  use  it  by  mixing  it, 
w/th  charcoal  dust,  and  thus  form 
blocks  that  may  be  used  as  fuel." 

"  Ttrra-Cofta  Ijumber." — ^This  mate^ 
rial  of  which  notices  have  been  cir- 
culated by  the  press — and  of  which,- 
perhaps,  statements  have  been  made-, 
beyond  what  the  inventors  would 
claim,  is  made  as  follows: 

A  kind  of  unctuous  clav  (such  as 
is  taken  from  above  the  fire-clay  strn-' 
tum,  near  Perth    Amboy.   N.   J.)  is 
miifed  with  sawdust,  in   about  even, 
parts,  more  or  less  according  to  qual- 
ity desired,  and  it  is  then  pressed  into 
blocks,  something  after  the  manner' 
of  pressed  bricks.   These  blocks,when. 
dried,  are  baked  in  kilns,  by  which*, 
process  the  sawdust  is  burned  out,: 
leaving  a  light  spongy  mass,  of  con-, 
siderable    strength,   which    may   be 
sawed  and  cut.     Being  fire-proof,  and ' 
a  slow  conduct(ir  of  heat,  it  finds  use 
wherever  these  qualities  are  de.^ired.; 
From  its   spongy  structure,  it  hoUls 
mortar  when    applied,  without    the 
need  of  lath.     It  may  be  used  for  fil- 
ters, fire-linings,  sheathing  of  steam- 
pipes  and  boilers    and  many  other 
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uses,  but  does  not  appear  to  be  suita- 
ble for  out-door  exposure,  unless  sat- 
urated with  some  substance  that 
would  exclude  the  water. 

To  the  lumberman  it  affords  a 
means  of  disposing  of  his  saw-dust, 
but  probably  not  above  the  cost  of 
its  transportation  from  the  mill,  and 
only  from  favored  localities  at  that. 

Forestry  in  Australia. — The  colonies 
of  Australia  are  awakening  to  the  im- 
portance of  Forest  conservation  and 
restoration,  and  South  Australia  is 
the  first  to  establish  a  system  of  For- 
estry, that  promises  good  results. 
Legislation  upon  this  subject,  was  be- 
gun in  1871,  when  Mr.  Krichauff,  M. 
P.,  called  for  a  return,  eliciting  infor- 
mat  on  from  persons  resident  in  the 
different  districts  of  the  colony,  in 
regard  to  the  supply,  preservation, 
and  culture  of  Forests.  The  answers 
were  summarized  and  prepared  by 
Dr.  Schomburgk,  Director  of  the  Bo- 
tanical Gardens  at  Adelaide.  In 
1873  he  introduced  a  bill,  and  secured 
its  passage.  It  was  entitled  *'  An 
act  to  encourage  the  planting  of 
Forest  Trees,"  and  provided  for  the 
payment  of  £2  per  acre  for  every  acre 
planted  by  a  land-owner  in  certain 
districts  of  the  colony,  upon  certain 
conditions  specified.  A  report  on 
Forest  Reserves  was  submitted  dur- 
ing the  same  session,  prepared  for 
the  Hon.  theCommiiisioner  of  Crown 
Lands,  by  G.  W.  Goyder,  Esq.,  the 
Surveyor-General,  in  which  it  was 
suggested,  that  certain  portions  of 
the  country  should  be  set  apart  by 
proclamation  as  Forest  Reserves,  and 
the  subject  of  the  formation  of  a  De- 
partment of  Forests,  was  discussed  at 
length. 

In  1875,  a  bill  was  brought  in  by 
Mr.  Krichauff,  and  passed,  entitled 
'*  An  Act  to  make  provision  for  the 


appointment  of  a  Forest  Board,  and 
for  other  purposes."  It  defined  the 
districts  pointed  out  as  proper  for 
Forest  Reserves,  in  the  previous  re- 
port of  Mr.  Goyder,  and  specified  the 
duties  of  the  Board.  It  did  not, 
however,  survive  long  enough  to  test 
its  merits,  and  was  superceded,  in 
October,  1878,  by  the  "  Forest  Trees 
Act,"  and  this  again  by  **  The  Woods 
and  Forests  Act  of  1882,"  which 
has  been  passed  during  the  current 
year. 

A  cumbersome  arrangement  under 
the  Forest  Board  having  failed  to 
meet  the  requirements,  the  three 
non-official  members  resigned ;  upon 
which  the  (Government,  considering 
that  the  operations  of  the  system 
could  be  better  conducted  by  the 
Conservator  of  Forests,  placed  direct- 
ly under  the  "  Honorable  the  Com- 
missioner of  Crown  Lands  and  For- 
ests," this  mode  of  management  is 
now  in  operation. 

The  principal  fault  of  the  system 
appears  to  consist  in  the  smallness  of 
means  provided,  amounting,  we  be* 
lieve,  to  about  £5,000  per  annum. 
This,  when  applied  to  the  expenses 
of  office  management,  and  to  the 
care  of  something  like  240,000  acres, 
of  which  two-thirds  are  timberless, 
or  covered  with  a  useless  growth  of 
dwarf  Eucalypti,  Acacias,  and  the 
like,  should  not  raise  great  expecta- 
tions of  grand  results. 

From  the  oflScial  report  for  1881-2, 
it  appears  that  there  were  then  19 
Forest  Reserves,  containing  239,.^36 
acres,  which,  with  the  exception  of 
the  Traveling  Stock  Reserves,  were 
all  leased  for  pasturage  purposes  at 
rates  ranging  from  \d,  to  2s.  ^d.  per 
acre.  There  were  four  well  estab- 
lished nurseries,  having  together  an 
area  of    about   20  acres.     Planting, 
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and  other  forest  conservancy  opera- 
tions, were  being  conducted  upon  8 
Reserves.  The  force  consisted  of  3 
foresters  and  4  nurserymen,  with  an 
average  force  of  25  laborers.  About 
4,043  acres  had  been  inclosed  and 
set  apart  for  planting  and  other  for- 
est operations.  The  average  income 
from  the  Forest  Reserves,  in  the  last 
six  years,  had  been  £5,5S1,  and  the 
expenditures  of  the  Board,  £5,787. 
About  440,000  young  trees  were  doing 
well,  from  the  results  of  the  Board's 
planting;  some  300,000  saplings  and 
seedlings  of  natural  growth  had  been 
pruned,  in  connection  with  the  sys- 
tem of  encouragement  for  the  reno- 
vation of  the  indigenous  forests,  and 
about  50,000  seedlings  of  natural 
growth  had  been  reared  in  the  Natu- 
ral Regeneration  inclosures. 

The  following  extract  from  regula- 
tions, dat^d  January  13th,  1879,  and 
applicable  to  the  Wirrabara  Reserve, 
will  prove  of  interest  to  our  readers : 

1.  All  standing  trees  disposed  of 
by  the  Forest  Board  in  this  reserve, 
by  private  contract  or  otherwise, 
must  be  previou'^ly  marked  by  the 
Conservator  or  officer  in  charge. 

2.  The  official  mark  will  consist  of 
a  lon<iitudinal  chip  taken  off  two  op- 
posite sides  of  the  tree  and  stamped 
F.B.  in  distinct  characters. 

3.  EjicIi  tree  must  be  cut  off  from 
its  base  at  a  height  not  greater  than 
two  feet  from  the  ground. 

4.  Jn  cuttingdoivn  trees,  care  must 
always  be  taken  to  fell  them  in  such 
a  manner  that  they  will  not  interfere 
with  or  injure  any  of  the  other  trees, 
saplings,  or  seedlings,  left  standing 
on  the  ground  ;  and  should  any  dam- 
age arise  in  this  way  from  the  care- 
lessness of  the  workmen,  the  officer 
in  charge  of  the  reserve  (whose  de- 
cision on  such  matters  shall  be  final) 
is  empowered  to  value  such  damasie 
at  a  rate  equal  to  the  deterioration 
effected,  and  collect  the  amount  from 
the  party  to  whom  the  tree  felled  has 
been  sold. 


5.  Any  party  or  parties  found  fell- 
ing trees  which  have  not  been  marked 
and  sold  to  them,  will  incur  a  pen- 
alty of  not  more  than  five  pounds,  in 
addition  to  the  value  Of  the  material. 

6.  No  purchaser  shall  be  permitted, 
on  any  pretense  whatever,  to  light 
fires  within  the  forest,  except  on  such 
sites  and  for  such  special  purposes 
as  shall  be  defined  by  written  per- 
mission from  the  Conservator. 

7.  The  purchaser  of  any  tree  must 
remove  the  whole  of  the  same  that  is 
convertible  into  a  marketable  com- 
modity, and  pile  together  all  refuse 
ready  for  burning,  to  the  satisfaction 
of  the  forest  officer.  A  ny  breach  of 
the  two  last  regulations,  will  incur 
dismissal  from  the  forest. 

8.  Purchasers  will  be  allowed  suf- 
ficient time  for  the  removal  of  their 
timber  from  the  forest  This  time 
will  in  all  cases  be  specified  and  en- 
tered in  the  forest  sales-book.  Should 
any  purchaser  fail  in  having  it  re- 
moved within  the  period  stated,  then 
it  will  be  optional  for  the  officer  in 
charge  to  declare  it  forfeited  or  give 
an  extension  of  time  for  its  removal. 

9.  Splitters  applying  for  timber,  on 
satisfying  the  Conservator  of  tlieir 
respectability,  and  on  giving  a  guar- 
antee that  they  will  not  atti^mpt  to 
evade  the  regulations,  will  be  allowed 
to  erect  temporary  huts  on  such  sit^s 
as  the  Conservator  shall  deem  expe- 
dient; but  they  will  not  be  allowed  to 
keep  stock  of  any  kind  in  the  forest 
lurther  than  may  be  necessary  at 
certain  times  for  the  removal  of  their 
timber  to  market — this  to  be  decided 
by  the  Conservator,  whose  decision 
shall  be  final. 

10.  All  standing  timber  will  be 
sold  per  cubic  foot,  or  in  lots  by  valu- 
ation, to  suit  purchasers. 

11.  As  soon  as  the  trees  are  marked 
and  sold,  thev  will  be  at  the  entire 
risk  of  the  purchaser;  but  the  pur- 
chaser will  not  be  allowed  to  cut  or 
ring  trees  bought,  until  a  proper  set- 
tlement for  the  same  be  made  to  the 
sati«»faction  of  the  forest  officer. 

12.  All  sales  amounting  to  less 
than  £2  to  be  paid  for  in  full  before 
the  timber  is  interfered  with;  and  all 
sales  realizing  more  than  that 
amount,  the  purchaser  shall  pay  half 
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such  sum  in  advance,  the  remainder 
before  anv  of  the  timber  is  removed 
from  the  ground. 

13.  Sites  for  the  erection  of  saw 
mills  will  be  granted  on  payment  of 
a  nominal  charge  per  annum,  and 
licences  given  for  materials,  sinking 
wells,  erection  of  huts,  and  stabling 
for  accommodation  of  horses  used  in 
the  haulage  of  timber.  Special  ar- 
rangements for  the  purchase  of  tim- 
ber will  be  entered  into  with  parties 
erecting  saw  mills. 

14.  Sites  for  the  erection  of  saw- 
pits  will  be  granted  free  of  charge, 
with  liV)erty  to  erect  temi)orary  camps 
and  depasture  working  bullocks  ac- 
tually employed  in  the  hauling  of 
timber,  etc. ;  all  subject  to  approval 
of  the  ConserYator, 

15.  Licenses  to  split  posts  and  rails 
from  dead  wood  in  localities  named 
in  body  of  licenses,  will  bq  grante<l 
at  2()s.  per  annum  each,  with  an  ad- 
ditiimal  fee  of  lOs.  per  100  for  all 
posts  and  rails  removed  from  the  for- 
est, 

10.  Licenses  to  procure  straining 
or  corner  posts  of  dead  timber  from 
localities  to  be  named  in  license,  will" 
be  granted  at  Is.  for  each  post. 

17.  Licenses  to  remove  firewood 
from  the  dead  timber  lying  upon  the 
ground  from  localities  to  be  named 
in  V»odv  of  license,  will  be  granted  at 
the  following  rales:  — 

Is.,  for  one  horse  load; 

Is.  ()d.,  for  load  of  two  horses  or 
bullocks; 

2s.  for  load  of  four  horses  or  bul- 
lock: 

4s.  per  lond  where  more  than  four 
horses  or  bullocks  are  used. 

Stone,  sand  and  gravcK 

IS.  Licences  to  remove  stone,  sand, 
and  gravol.will  be  granted  at  20s.  per 
month  each. 

19.  SplittPrs  will  be  allowed  to 
erect  temporary  huts  only  in  the 
forest,  nnd  only  on  such  sites  as  may 
be  approved  by  the  (conservator. 

New  regulations  dated  March  20, 
188  {,  and  received  too  late  for  further 
notice  in  this  number,  have  been  is- 
sued under  the  Woods  and  Forests 
Act  of  1882.     They  vest  in  the  Con- 


servator of  Forests,  their  immediate 
control  and  manairement,  the  sale  of 
timber,  employment  of  laborers,  etc., 
but  suVJect  to  the  approval  of  the 
Commissioner  of  Forest  La^ids. 

These  regulations  forbid  the  light- 
ing of  fires  for  any  occasion  during 
the  summer  months  (May  to  Oc- 
tober),' and  provide  for  the  sale  of 
licenses  for  various  purposes,  besides 
the  cutting  of  timber. 

The  Eucalyptus,  and  its   Eviporating 

Power. — In    a    Parliamentary   paper 

relating  to  Natal  (187S-9,  vol.  5(i,  p. 

8),  we  find  the  following  statement: 

"Clumps  of  Eucalyptus  planted  in 
undrained  swamp  lands,  al  eleva- 
tions up  to  4.(K);)  feet,  have  been 
known  to  completely  dry  up  the 
space  within  reach  of  their  roots. 
The  growth  of  timber  in  these  situa- 
tions is  computed  at  twelve  tons  per 
acre  per  annum,  while  the  annual 
growth  of  the  vegetation,  which  it 
superceded,  did  not  exceed  one  an<l  a 
half  tons  per  acre  per  annum." 

Improvements  in  Wood-bending  — The 
process  of  steam-bending  has  made 
remarkable  progress  in  recent  years, 
and  is  now  carried  on  with  compara- 
tively little  loss  or  waste.  This  suc- 
ce.ss  is  obtained  by  up-setting  the 
inner  portions,  instead  of  stretching 
the  outer  ones.  The  ends  are  firmly 
secured  by  clamps  so  that  there  can 
be  no  slipping,  and  the  wood,  softened 
by  steam,  is  brought  to  place  upon 
the  mold.  In  this  process,  since  the 
external  part  can  not  stretch,  the  in- 
ternal, must  be  compressed,  and  the 
fibres  are  corrugated — perhaps  not 
enough  to  be  observed  by  the  eye — 
along  the  whole  length  of  the  curve. 

Economies  in  Forest  Work. — Where 
forestry  is  studied  with  strict  econo- 
my, the  saw  is  preferred  to  the  ax, 
as  well  in  felling  as  in  working  up. 
for  the  manifest  reason  that  it  saves 
material. 


Miscellany. 
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Where  timber  is  felled  among 
other  trees  reserved,  it  is  customary 
to  lop  off  the  branches,  so  as  to  injure 
other  trees  as  kittle  as  possible  in 
falling. 

WhereUimber  is  cut  on  a  hillside, 
it  should  be  made  to  fall  towards  the 
hill,  as  being  less  liable  to  break  in 
falling.  11  on  a  plain,  it  will  season 
sooner  if  felled  towards  the  nnrth,  as 
exposing  the  timber  to  the  direct  rays 
of  the  sun. 

DUtribut'on  of  Seeds  b*/  meitns  of  Irri- 
gating Canalt. — In  portions  of  India 
that  are  watered  by  irriirating  canals, 
a  method  of  seeding  ht\s  been  pro- 
posed, '  by  causing  the  seeds  to  be 
carried  in  the  water,  and  lodging 
wherever  tliere  might  be  an  oppor- 
tunity for  them  to  germinate,  upon 
the  land  that  was  flowed. 

This  is  one  of  the  means  by  which 
nature  operates  in  distributing  the 
seeds  of  trees  and  plants  along  the 
course  of  rivers  and  streams.  It  mav 
often  h:ippen  that  tiie  united  weight 
of  the  sef»ds  with  their  pmls  or  cap- 
sales  may  be  lighter  tlian  w%ter,  while 
the  seeds  if  detached  would  sink. 

BIBLIOGRAPHICAL    NOTICES. 

French  Forest  Ordinance  of  \  009  ; 
with  Ihstorical  ^Sketch  of  Precious  Treat- 
ment of  Fortsts  in  France.  Compiled 
and  translated  bv  John  Croi:mbik 
Browx,  LL.  D.,  Edinburgh^  18>3. 
12mo,  p    ISO. 

This  little  volume  adds  one  more 
to  the  list  already  noticed  in  this 
JouiiNAL,  from  the  pen  of  on'i  of  the 
most  industrious  writers  upon  For- 
estry in  the  English  language,  and  is 
but  one  of  the  series  now  in  coupse 
of  preparation,  having  reference  to 
the  history  and  condition  of  Forest 
science  in  Europe. 

The  memorable  ordinance  of  1669, 


was  the  first  general  system  of  intel- 
ligent Forest  management  in 
France,  and  remained  in  force  (with 
some  modifications),  until  the  a<lop- 
lion  of  the  present  "Code  Foresiiere" 
in  1S27.  The  jurisprudence  and  the 
ordinances  resulting  from  the  admin- 
istration of  this  act  of  1669,  led  to  the 
publication  of  several  elaborate  edi- 
tions, one  of  which,  now  bc»fore  us, 
fills  two  large  and  closely  printed 
quiuto  volumes.* 

The  translation  now  issued  by  Dr. 
Rrown  is  from  an  edition  printed  in 
1753,  and  is  preceded  by  a  notice  of 
the  earlier  history  of  Forest  Manage- 
ment and  Legi^lation  in  France,  and 
of  the  abuses  that  had  crept  into  the 
administration,  until  injuries  had 
been  done  almost  beyond  the  power 
of  man  to  restore,  and  by  those 
whom  none  but  a  strong  government 
could  punish. 

Until  swept  away  by  the  innova- 
tions brought  in  by  the  French  Hevo- 
lution.  the  government,  under  this 
ordinance,  assumed  to  control  the 
action  of  private  owners  in  tiie  man- 
agement of  their  own  woodlands,  by 
forbidding  any  clearings  under  a  fixed 
age,  and  by  requiring  that  a  certain 
number  of  trees  should  be  reserved 
in  cutting  coppice  woods,  until  they 
had  grown  to  their  full*  maturity. 
The  government  reserved  the  first 
right  of  purchase,  for  the  supply  of 
its  arsenals  and  ship-yards,  and  might 
take,  upon  an  appraisal,  from  the 
timber  growing  upon  private  lands, 
whatever  suited  its  purpose,  and 
wherever  found. 

The  little  volume  now  issued,  will 
prove  of  interest  to  all  persons  who 
wish  to  trace  the  origin  and  growth 
of    Forestry  as   a  matter  of   goyern- 

*  "ronferoTire  de  l'orrlf>nnHnr(»  do  Louis 
XIV.  dii  Mois  d'Aoat,  lGti9.  Paris,  1752,  pp. 
928  and  860." 
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ment  concern  in  France;  and  in  the 
provisions  which  this  ancient  code 
contains,  they  will  find  not  a  few  that 
might,  with  proper  modifications  as 
to  penalties,  be  profitably  grafted 
upon  our  statute  laws  of  the  present 
day.  The  restriction  upon  the  use 
of  fire,  may  be  taken  as  an  example : 

**  32.  We  make  it  also  forbidden  to 
all  persons  to  convey  or  kindle  fire 
at  any  time  or  season  whatsoever  in 
our  forests,  heaths,  or  shrubberies, 
and  those  of  communities  or  of  pri- 
vate proprietors,  under  pain  of  cor- 
poral punishment,  and  of  arbitrary 
fine,  besides  the  reparation  of  any 
damages  which  the  fire  may  have 
caused,  for  which  the  communities 
and  others  who  have  selected  the 
grounds  shall  be  reponsible  to  the 
civil  law.'* 

The  code  of  1669  assumed  the  con- 
trol of  inland  waters  in  relation  to 
navigation,  fiotage,  the  rights  of  fish- 
ing, pai^sage,  pontage,  and  other  mat- 
ters concerning  these  waters  and 
their  use.  From  this  has  arisen  that 
a.ssociation  of  the  term  *^Eaux  et 
Forets"  (Waters  and  Forests),  that 
wo  are  still  continually  meeting 
with,  although  no  longer  in  legal 
force. 

Dr.  Brown,  in  his  announcement, 
informs  us  that  he  has  in  preparation 
a  similar  volume  on  the  Modern 
Forest  Economy  of  France;  and  in 
a  recent  letter  he  writes,  that  he  has 
made  arrangements  for  sending,  by 
post,  any  of  the  books  that  he  has 
published,  at  their  retail  prices.  His 
residence  and  addres.s  is  at  Hadding- 
ton, Scotland,  and  any  persons  who 
may  wish  to  receive  his  circulars  and 
catalogues  can  very  readily  obtain,  by 
applying  to  him,  all  the  information 
they  may  desire.  He  pledges  him- 
self that  the  whole  proceeds  of  sales 


shall  be  spent  in  the  publication  of 
other  works  on  Forestry,  for  which 
there  is  no  such  demand  as  would 
warrant  a  publisher  4^  issue  them  at 
his  own  risk. 

Report  on  the  Necessity  of  Preserving 
and  Planting  Forests.  Compiled  at 
the  intance  of  the  Government  of 
Ontario.  By  R.  W.  Phipps,  Toronto, 
1883.     pp.  138. 

We  have  been  aware  for  some 
months,  that  a  work  was  in  course  of 
preparation  by  Mr.  Phipps,  having 
for  its  object  the  diffusions  of  infor- 
mation upon  the  subject  of  Forestry. 
With  the  result  before  us,  it  appears 
to  have  been  intended  to  present  the 
subject  "  in  so  popular  a  form  as  to 
ensure  its  being  generally  read,  and 
thereby  to  enlist  the  understanding 
and  sympathies  of  all  in  the  valuable 
work  contemplated — that  of  preserv- 
ing such  portions  of  forest  as  are 
necessary  for  our  future  supplies  of 
timber,  and  for  that  still  more  im- 
portant result,  which  the  maintenance 
of  forests  secures — the  great  climatic 
and  agricultural  benefit  derived  from 
regular  supplies  of  moisture,  whether 
in  river,  spring  or  rain-fall." 

In  glancing  over  this  publication, 
it  appears  that  the  author  has  been  a 
diligent  student  of  his  subject,  and 
we  think  he  has  succeeded  in  pre- 
senting it  in  an  attractive  form.  He 
quotes  liberally  from  well  known  au- 
thorities in  support  of  principles  in 
meteorology  and  hydraulics,  which 
can  no  longer  be  regardcKl  as  doubtful 
facts.  They  can  not  be  too  widely 
known,  and  it  is  only  by  repeated 

and  persistent  efforts  like  this,  that 
we  can  ever  hope  to  secure  that  at- 
tention to  the  maintenance  of  a 
proper  area  of  wood-lands,  which 
will  alone  prevent  the  injuries  which 
other  countries  have  experienced 
from  their  loss. 
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UPON  THE  PROFITS  OF  FOREST  CULTURE. 

By  the  Editor  of  the  American  Journal  of  Forestry. 
fContinacd  from  page  510.) 

UPON  the  whole,  to  those  thoroughly  prepared  by  special 
education,  this  presents  an  inviting  field  of  enterprise,  and 
the  history  of  our  country  presents  an  abundance  of  instances 
of  notable  success,  as  well  as  of  complete  failure.  It  invites 
the  keenest  observation,  for  the  discovery  of  improvod  meth- 
ods, whereby  materials  or  labor  may  be  saved,  or  the  products 
improved — but  on  the  whole,  it.  does  not  invite  the  invest- 
ment of  money  by  those  who  must  depend  upon  others  for 
its  management.  There  are  projects  arising  that  promise  ex- 
traordinary profits  upon  tlieir  capital  stock, — but  of  these,  as 
of  mining  operations  that  promise  enormous  dividends,  it 
may  be  asked, — "  why  do  not  the  owners  of  these  rich  oppor- 
tunities, reap  the  profits  themselves?''  They  remind  us  of 
the  man  who  having  found,  as  he  claimed,  the  "  philosopher's 
stone,"  sought  a  great  reward,  from  his  sovereign.  He  re- 
ceived an  ample  but  empty  silken  purse,  with  the  reply, — 
"  since  you  know  how  to  make  gold,  you  need  only  a  purse 
to  put  it  in." 

3.  Commerce  and  Inland    Transportation. — :Vast    sums    of 
money  have  been  expended  upon  these  objects  with  widely 
varying  success.    Although  our  rivers,  lakes,  and  canals  aiibrd 
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opportunities  for  the  investment  of  small  amounts  of  capital, 
under  individual  ownership,  and  the  high-seas  other  more 
varied,  and  more  or  less  inviting  fields  for  enterprise,  the  car- 
rying trade  of  the  interior,  has,  in  recent  years,  fallen  almost 
wholly  under  the  control  of  great  railroad  corporations,  ab- 
sorbing vast  sums  in  construction  and  management,  and 
etiectually  monopolizing  the  business  that  they  servo. 

They  have,  in  a  great  degree,  superceded  the  traffic  and 
travel  upon  our  inland  waters;  and,  although  checked  now 
and  then  by  the  comjietition  of  rival  lines,  the  tendency  has 
steadily  been  toward  centralization  and  consolidation — too 
often  without  regard  to  local  interests  or  private  rights. 

The  surplus  money  of  the  country  has  probably  sought  in- 
vestment in  these  enteri)rises  much  more  extensively  than  in 
an}'  other.  They  amount  to  many  billions  of  dollars,  and  the 
sum  total  is  increasing  more  and  more  every  year.  The  quo- 
tations of  the  Stock-exchange  show  how  these  values  have 
fluctuated,  and  with  that  uncertainty  a  blind  investment  may 
be  doubled  or  lost  by  a  turn  in  the  financial  market.  Were 
these  changes  always  due  to  the  varying  conditions  of  supply 
and  demand,  in  the  commodities  that  are  transported,  or  ifi 
the  business  done,  something  riiight  be  judged  beforehand,  as 
to  the  actual  values  of  railroad  property,  and  of  the  securi- 
ties based  upon  it;  but  weoftener  find  these  fluctuations  due 
to  interested  misrepresentations,  and  to  rumors  favorable  or 
adverse,  as  those  who  start  tliem,  may  wish  to  sell  or  to  buy. 

In  all  of  these  forms  of  investment,  we  find  the  operating 
expenses  large,  and  production  ceases  the  moment  that  labor 
stops.  In  all  of  them  the  heaviest  expenses  must  all  be  in- 
curred at  first,  before  any  receipts,  and  for  the  most  part  alike, 
whether  the  enterprise  proves  a  success  or  a  failure. 

4.  Agricultural  Indmtries.—'^ e  \\\\\  include  under  this  head 
all  farming  and  gardening  operations,  fruit-culture,  stock- 
rhising,  and  the  production  of  all  animal  and  vegetable  com- 
modities that  aftbrd  an  article  of  sale  or  use.  The  amount 
and  profit  of  returns  in  these  forms  of  business  depend  upon 
many  conditions,  such  as  soil,  climate,  distance  from  market, 
cost  of  labor,  etc.,  and  there  is  a  certain  expense  necessary  to 
cover  the  losses  from  depreciation  and  decay.     Buildings  and 
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fences  will  need  repairs,  and  occasioimlly  renewal — the  soil 
needs  fertilizers — and  tools  and  machines,  as  well  as  animals 
kept  for  labor,  are  growing  old,  and  need  to  be  replaced  from 
time  to  time.  We  have  casualties  of  various  kinds  to  expect, 
and  against  some  of  these  it  is  impossible  to  provide.  Upon 
the  whole,  however,  this  mode  of  investment,  to  the  man 
who  gives  it  his  personal  attention,  and  who  manages  with  in- 
telligence, affords  not  a  large,  but  a  sure  return  for  his 
capital,  and  reward  for  his  labor.  We  have  in  every  rural 
neighborhood,  examples  of  success  and  models  of  manage- 
ment wortijy  of  imitation;  yet  this  success  is  only  got  by  a 
continually  recurring  round  of  labor,  and  the  estate  is  gener- 
ally worth  no  more  one  year  than  the  year  before,  unless  from 
seasonable  improvements  and  thoughtful  care. 

Excepting  in  pioneer  settlements,  the  cost  of  agricultural 
investment  is  usually  dependent  upon  the  quality  of  the  land, 
the  condition  of  the  improvements,  and  the  distance  from 
markets.  These  are  liable  to  but  slight  fluctuations  in  value, 
and,  after  the  location  of  railroads  and  business  points  in  a 
country,  they  present  little  inducement  for  speculation.  It 
may,^of  course,  be  increased  by  careful  management,  and  this, 
if  generally  practiced,  tends  to  promote  the  prosperity  of  the 
region  where  located.  As  a  means  of  investment, farming  pre- 
sents no  opportunities  to  the  money-lender,  beyond  the  chances 
of  a  loan  to  new  beginners,  or  in  turns  in  affairs,  which,  in 
prosperous  times,  are  becoming  every  year  less.  It  is  ex- 
tremely rare  that  a  farmer  adniits  a  partnership  in  his  busi- 
ness, and  in  this  industry  we  find  verified  the  wise  maxim  so 
often  quoted  from  "  Poor  Richard,"  that — 

"  He  who  by  the  plow  would  thrive, 
Ilhnself  must  either  hold  or  drive." 

5.  Forest  culture. — We  have  already,  in  the  beginning  of 
this  article,  enumerated  the  principal  elements  of  cost,  and 
the  chief  conditions  of  success.  As  a  matter  of  investment, 
the  growth  of  timber  has  hitherto  attracted  but  little  notice  ; 
for,  although  planting  has  been  done  by  a  very  great  number, 
it  has  been  generally  in  but  a  limited  way,  and  for  personal 
supply.     It  has  been  practiced  extensively  in  various  part«  of 
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Europe,  in  situations*  where  it  was  found  more  profitable 
than  any  other  form  of  cultivation  could  have  produced. 
With  us,  planting  has  been  found  most  advantageous  in  our 
prairie  regions,  and  along  the  eastern  border  of  our  great 
plains,  which,  when  first  opened  for  settlement,  were  but 
poorly  supplied  with  native  woodlands,  along  the  bordere  of 
the  streams,  or  were  wholly  destitute  of  timber  trees  of  any 
kind. 

Here  the  want  of  wood  as  a  material  is  one  of  the  very  first 
that  is  felt  by  the  settler,  and  it  is  found  no  ditficult  matter, 
within  ten  or  a  dozen  years,  to  produce  a  supply  sufiicient  for 
the  local  wayts,  excepting  for  building  purposes,  without  no- 
ticeable expense.  Hitherto,  these  plantations  have  been 
scarcely  more  than  enough  to  meet  this  demand,  and,  for  all 
commercial  and  industrial  purposes,  we  rely  chiefly  upon  the 
native  woodlands  and  timber  of  spontaneous  growth. 

Can  this  culture  be  made  an  inviting  field  for  pecuniary  in- 
vestment upon  the  large  scale?  If  so,  under  what  circum- 
stances can  it  be  done  to  best  advantage?  These  are  the  first 
questions  that  the  financier  will  ask,  and,  unless  they  can  be 
satisfactorily  answered,  he  will  run  no  risks. 

At  present  prices,  and  upon  highly  fertile  and  easily  culti- 
vated soils,  there  can  be  no  doubt  but  that  the  grains  and 
grasses  yield  a  more  profitable  return.  A  time  might  come 
when  the  prices  of  timber  would  invite  the  cultivation  of  for- 
est trees  in  the  best  of  soil ;  and  it  is  quite  certain  that  their 
growth  in  such  locations  is  proportionally  more  rapid.  But, 
for  the  present,  we  will  admit,  that  the  preference  must  gen- 
erally be  given  in  the  best  lands  to  agriculture,  and  must  seek 
for  places'less  productive  under  common  tillage,  that  may  still 
prove  entirely  suited  for  forest  culture — that  may,  in  fact,  be 
good  for  nothing  else.  However  broken  and  stony  the  sur- 
face may  be,  if  there  is  soil  enough  for  the  roots  of  trees,  they 
will  grow  equally  well  as  where  it  is  entirely  smooth  and  clear 
of  stones.  There  may,  in  fact,  exist  a  diversity  of  surface 
and  aspect  that  favor  difterent  species,  and  it  is  well  known 
in  Forestry  that  a  mixture  of  different  kinds  of  trees  nnay 
yield  a  greater  profit  than  where  it  is  all  of  one  kind.  We 
have  an  instance  of  this  in  the  Oak  and  the  Beech  ;  the  for- 
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mer  sending  down  its  roots  deep,  while  those  of  the  latter 
spread  out  near  the  surface.  The  Pines  and  the  Oaks  grow 
well  together  when  young,  and  the  former  aftbrd  excellent 
nurses  for  the  latter  when  young,  but  should  be  thinned  out 
as  the  more  valuable  kind  needs  more  air  and  light. 

It  is,  in  fact,  this  property  of  drawing  its  nourishment 
from  a  greater  depth  than  the  roots  of  grain  can  reach,  that 
renders  forest-culture  profitable  in  some  places  where  the  sur- 
face-soil is  barren.  We  often  find  a  growth  of  Pine  that  is 
truly  magnificent  upon  a  sandy  soil  hardly  worth  owning 
when  it  is  once  cut  off,  and  the  term  "  Pine  plains,"  or  "  Pine 
barrens,"  conveys  to  the  mind  the  idea  of  a  sandy  region  that 
is  scarcely  adapted  to  grain  of  any  kind,  and  upon  which  a 
strong  grass  sod  can  not  be  maintained.  These  plains  are 
often  underlaid  by  a  clay,  not  below  the  reach  of  the  roots  of 
trees,  and  that  may  afford  the  elements  for  their  most  vigorous 
growth.  Besides  this,  in  stony  and  rocky  districts,  where  the 
soil  is  lodged  in  fissures,  the  fibers  of  the  roots  may  not  only 
insinuate  themselves  into  the  thinnest  crevice,  but,  by  their 
expansion,  they  may  hasten  in  no  small  degree  the  disintegra- 
of  shaly  rock,  and,  by  their  decay,  they  may  leave  openings 
into  which  water  may  penetrate,  and  sometimes  thus  hasten 
the  process  of  its  reduction  to  soil. 

There  are  everywhere  waste  places  that  do  not  admit  of 
plowing,  and  that  are  worth  but  little  for  pasturage — that  are, 
in  fact,  lying  idle  and  unproductive,  which,  if  properly 
planted,  would  be  gradually  producing  what  might,  at  its  ma- 
turity, be  worth  much  more  than  the  cost  of  starting  and  the 
interest  upon  this  investment.  It  is,  therefore,  worthy  of  in- 
quiry as  to  whether  the  value  of  landed  estates  may  not  be 
enhanced,  without  seriously  diminishing  their  present  returns, 
and  without  much  expense. 

Aside  from  the  incidental  effects  in  the  improvement  of 
waste  places — the  renewal  of  fertility  in  exhausted  soils,  the 
maintenance  of  water  suppl}'^,  shelter  from  winds,  and  other 
advantages — the  profits  from  timber  culture  may,  even  at 
present  prices,  yield  a  reasonably  fair,  and,  in  some  cases,  a 
very  liberal,  return.  The  investment  for  extensive  planting 
can  only  be  undertaken  by  those  who  can  wait  for  the  growth 
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of  trees,  which  seldom  is  less  than  twenty,  and  may  be  several 
times  twenty  years,  in  reaching  maturity;  but  when  this  time 
comes,  the  ags^regate  returns  will  be  found  to  compare  favor- 
ably with  those  of  agriculture  for  a  like  period.  In  fact,  in- 
stances were  mentioned  in  the  sessions  of  our  Forestry  Con- 
gress, showing  that,  in  some  cases,  they  exceed  those  of  any 
but  the  most  intensive  cultivation. 

When  we  take  into  the  estimate  the  benefits  to  be  gained 
by  forest -culture  in  places  where  this  alone  is  possible — restor- 
ation of  worn-out  lands  secured  by  this  means,  the  comparative 
certainty  of  the  result,  the  relatively  small  amount  of  labor 
that  it  requires,  and  the  direct  and  indirect  benefits  from  ma- 
terial grown,  and  effects  produced — we  must  odnnt  that  it 
presents,  at  the  present  time,  in  certain  cases,  an  inviting  field 
for  investment,  and,  in  some  instances,  an  alternative  between 
a  less  promising,  but  still  certain,  profit  on  the  one  hand,  and 
of  absolutely  nothing  on  the  other. 


PROCEEDINGS    OF    THE     AMERICAN     FORESTRY 

CONGRESS, 

[At  its  Session,  held  in  the  Hall  of  the  House  of  Representatives,  at  the 
State  Capitol,  in  the  City  of  Saint  Paul,  Minn.,  August  8-9th,  1883.] 

THE  hour  of  2  o'clock  p.  m.,  August  8th,  had  been  appointed 
and  advertised  for  the  nieet'uig ;  but  a  wish  having  been 
expressed  by  its  President  for  an  earlier  commencement,  to 
enable  him  to  meet  other  engagements,  the  meeting  wa«  called 
to  order  by  the  Hon.  Geo.  B.  Lorino,  President  of  the  Con- 
gress, at  10  o'clock  A.  M. 

Upon  motion  of  F.  P.  Baker,  of  Kansas,  a  resolution  was 
passed  for  the  appointment  of  a  committee  upon  the  Order  of 
Business,  to  consist  ot  three  persons  appointed  by  the  chair. 

Mr.  F.  P.  Baker,  Mr.  G.  W.  Minier,  and  Mr.  H.  G.  Joly, 
were  appointed  as  this  committee. 

Mr.  11.  G.  Joly  moved  a  resolution,  which  was  adopted,  as 
follows  : 

^^Besoloedy  That  a  committee  be  appointed  with  instructions 
to  draft  resolutions  concerning  the  great  loss  suftered  by  the 
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American  Forestry  Congress  by  the  death  of  Dr.  J.  A.  War- 
der, one  of  its  Vice-Presidents,  since  its  last  meeting." 

The  cliair  appointed  Mr.  II.  6.  Joly,  Dr.  F.  B.  Hough,  and 
Rev.  N.  H.  Egleston,  as  this  committee. 

Upon  motion  of  Rev.  N.  II.  Egleston,  a  resolution  was 
offered,  expressing  the  regrets  of  the  Congress  upofi  the  death 
of  the  Hon.  Leonard  B.  Hodges,  of  Saint  Paul;  and  upon 
motion  of  Mr.  G.  W.  Minier,  the  name  of  the  late  Arthur 
Bryant,  Sen.,  of  Princeton,  III.,  was  included.  It  being 
suggested  that  there  might  be  other  names  worthy  of  mention, 
the  resolution  was  further  amended  and  passed,  instructing 
the  committee  above  named,  to  include  such  as  they  might 
deem  worthy,  and  instructing  the  Secretary  to  transmit  certi- 
fied copies  of  these  resolutions  to  the  families  of  the  deceased 
persons. 

Mr.  R.  W.  Furnas,  of  Nebraska,  offered  the  following  res- 
olution : 

Besolved,  That  Article  VI  of  the  Constitution  be  amended 

by  insertiiig  the  word  "  President,"  so  that  it  should  read  as 

follows : 

"Art.  VI.  The  President,  Vice-Presidents,  Secretaries,  and 
Treasurer,  shall  constitute  an  Executive  Committee,  for  the 
transaction  ot  such  business  as  may  be  required  by  the  Con- 
stitution, or  by  a  vote  of  the  Congress." 

This  resolution  having  been  adopted,  another  was  offered 
by  Mr.  Furnas,  to  further  amend  by  striking  out  the  words 
''the  close  of,"  from  Article  XII  of  the  Constitution,  so  that 
it  should  read  as  follows: 

"Art.  XII.  At  each  annual  meeting  there  shall  be  an  elec- 
tion of  officers  for  the  ensuing  year,"  etc. 

This  bfting  adopted,  Mr.  J.  S.  Hicks  of  New  York,  moved 
a  resolution  directing  the  appointment  of  five  persons  to  serve 
as  an  Executive  Committee — which  was  adopted. 

Mr.  J.  G.  Knapp,  of  Florida,  offered  a  resolution  for  the 
appointment  of  a  temporary  Treasurer,  in  the  absence  of  Dr. 
Charles  Mohr,  the  Treasurer,  which  was  adopted,  and  Mr.  J. 
Fletcher  Williams,  of  Saint  Paul,  was  appointed. 

Mr.  R.  W.  Furnas  oftercd  a  resolution,  which  was  adopted, 
directing  the  President  to  appoint  a  committee  of  three  upon 
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Organization  ;  whereupon  Mr.  Furnas,  of  Nebraska ;  Mr,  B. 
Q.  Northrop,  of  Connecticut,  and  Mr.  J.  H.  Morgan,  of 
Ontario,  were  appointed. 

Mr.  Baker,  from  the  committee  on  Oi'der  of  Business,  re- 
ported the  following  rules  for  the  present  session,  which  were 
adopted :  , 

"1.  That  until  all  work  be  disposed  of,  the  Forestry  Con- 
gress meet  every  day  at  10  in  the  forenoon,  2  in  the  after- 
noon, and  7  :  30  in  the  evening. 

'*  2.  That  all  the  papers  prepared  by  members  present,  be 
read  according  to  the  alphabetical  order  of  the  writers'  names. 

"  3.  That  the  titles  of  the  papers  sent  by  absent  members 
be  read,  and  that  on  motion  of  any  member,  the  Congress  will 
decide  whether  such  paper  be  read  at  length  or  not. 

"4.  After  the  reading  of  each  paper,  the  subject  matter  will 
be  open  to  discussion,  no  member  being  permitted  to  occupy 
the  attention  of  the  Congress  more  than  ten  minutes. 

"  5.  That  privilege  be  granted  to  this  committee  to  make 
any  further  report,  should  it  be  deemed  necessary." 

Upon  motion,  offered  by  the  Rev.  N.  II.  Egleston,  and 
adopted,  the  chair  was  directed  to  appoint  a  committee  to  re- 
port upon  the  best  methods  of  Tree  Planting  ;  whereupon  the 
Rev.  N.  H.  Egleston,  of  D.  C;  Mr.  Geo.  W.  Wright,  of 
Iowa,  and  Prof.  W.  B.  Lazenby,  of  Ohio,  were  appointed. 

The  following  named  persons  were  then  elected  members 
of  the  Forestry  Congress,  upon  recommendation  of  two 
members,  viz. : 

J.  H.  Morgan,  of  Amherstburg,  Ontario. 

Edward  Daniels  (Curator  Acad.  Science),  of  St.  Paul,  Minn. 

B.  G.  Northrop,  of  Clinton,  Conn. 

Geo.  H.  Wright,^  of  Sioux  City,  Iowa. 

J.  Fletcher  Williams,  of  Saint  Paul,  Minn. 

F.  P.  Baker,  of  Topeka,  Kansas. 

Warrkn  Higley,  of  Cincinnati,  Ohio. 

Wm.  K.  Marshall,  of  Saint  Paul,  Minn. 

Dr.  J.  H.  Bryant,  of  Saint  Paiil,  Minn. 

Eugene  Seeger,  of  Saint  Paul,  Minn. 


^  This  entry  appears  to  have  been  made  through  inadvertence,  as  Mr. 
Wright  was  a  member  of  the  former  "American  Forestry  Association,"  and 
for  this  reason  entitled  to  membership  in  the  Forestry  Congress. — Editor, 


Proceedings  of  the  American  Forestry  Congress.        537 

Ferdinand  Harrsen,  of  Saint  Paul,  Minn. 
J.  L.  BuDD,  of  Ames,  Iowa. 

The  hour  of  12  Meridian  having  arrived,  the  Congress  took 
a  recess  until  2  o'clock  p.  M. 


Afternoon  Session,  August  8th. 

The  hour  of  2  o'clock  having  arrived,  the  President  took 
the  chair,  and  announced  the  presence  of  Gen.  George  L. 
Becker,  of  Saint  Paul,  President  of  the  Minnesota  State  For- 
estry  Association,  who  addressed  the  Congress  with  a  speech 
of  welcome,  on  behalf  of  the  Association,  and  introduced  His 
Excellency  Governor  L.  F.  Hubbard,  who  welcomed  the  Con- 
gress on  behalf  of  the  State. 

His  Honor  C.  D,  O'Brien,  Mayor  of  Saint  Paul,  being  in- 
troduced, welcomed  the  members  of  the  Congress  to  the  free- 
dom of  the  city,  in  an  appropriate  address. 

At  tiie  conclusion  of  these  proceedings,  President  Loring 
delivered  his  Annual  Address. 

Mr.  JoLY,  from  the  committee  appointed  upon  resolutions 
concerning  deceased  members,  then  offered  the  following  res- 
olutions: 

^^. Resolved,  That  the  American  Forestry  Congress  has  suf- 
fered an  irrepairable  loss  by  the  untimely  death  of  one  of  its 
Vice-Presidents,  Dr.  J.  A.  Warder. 

^^Resolved,  That  while  Dr.  Warder  has  endeared  himself, 
by  his  genial  and  hearty  manners,  to  all  those  who  have  had 
the  privilege  of  knowing  him  personally,  he  has,  at  the  same 
time  gained  their  admiration  by  the  untiring  energy  and 
great  talent  with  which  he  has  advocated  for  so  many  years 
past,  the  cause  of  Forestry. 

^^Resolved,  That  the  loss  of  such  an  earnest  and  devoted 
man  can  be  considered  as  a  public  loss,  and  that,  while  his 
colleagues  lament  it  as  such,  they  feel,  at  the  same  time,  what 
a  void  it  must  have  left  in  his  home  circle,  and  deeply  sympa- 
thize with  his  famil3\ 

^^Resolved,  That  the  Recording  Secretary  of  the  Forestry 
Congress  be  requested  to  send  a  copy  of  the  foregoing  resolu- 
tions to  Dr.  Warder's  family." 

Also  the  following  resolutions,  from  the  same  committee  : 

^^Resolved,  That  the  Forestry  Congress  desires  to  express 
its  sense  of  loss  on  the  death  of  Hon.  L.  B.  Hodges,  of  this 
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city.  Mr.  Hodges  had  been  known  for  many  years,  not  only 
as  one  greatly  interested  in  the  subject  of  Forestry,  but  as  one 
who,  by  his  earnest  activity,  had  done  much  to  interest  others 
in  the  suliject.  He  was  the  pioneer  in  the  Forestry  movement 
in  the  State  of  Minnesota.  He  was  also  one  of  the  first  to 
propose  and  aid  in  the  organization  of  the  Minnesota  Forestry 
Association.  By  his  writings,  and  his  practical  exemplifica- 
tions of  tree  planting,  he  had  become  a  recognized  authority 
on  the  subject  both  in  this  country  and  in  Europe.  His  death 
was  a  loss  to  the  country  at  large,  but  his  labors  in  behalf  of 
Forestry  will  speak  for  him,  and  bear  good  fruit,  after  his 
personal  labors  were  brought  to  an  end. 

^^Besolvedj  That  the  Recording  Secretary  be  directed  to  send 
a  copy  of  the  above  resolution  to  the  family  of  Mr.  Hodges." 

Also  the  following  resolutions,  from  the  same  committee : 

^'Hesolved,  That  this  Congress  feels  it  to  be  a  duty  it  owes 
to  men  who,  like  the  late  Arthur  Bryant,  have  forethought 
to  discern,  and  couraire  to  express  their  convictions  on  the  con- 
servation of  our  forests, — to  express  regret  for  their  death, 
and,  while  we  feel  that  men  of  his  age  have  done  their  work, 
we  nevertheless  deplore  the  vacancy  in  our  ranks. 

^'Resolved,,  That  the  Recording  Secretary  be  instructed  to 
send  a  copy  of  the  above  resolution  to  the  ftmily  of  Mr. 
Arthur  Bryant." 

Remarks  upon  the  above  resolutions  having  been  made  by 
Mr.  Geo.  W.  Minier,  of  111. ;  the  Hon.  J.  B.  Grinnell,  of 
Iowa ;  Hon.  W.  Higley,  of  Ohio  ;  Prof.  Daniels,  of  Minn.; 
Ex. -Gov.  Marshall,  of  Minn.;  Hon.  Ignatius  Donnelly,  of 
Minn.,  and  Mr.  D.  W.  Beadle,  of  Ontario,  the  resolutions 
were  passed  by  a  rising  vote. 

Mr.  Baker,  from  the  committee  on  Order  of  Business,  made 
the  following  supplementary  report,  which  was  adopted: 

*'l.  That  all  committees  appointed  at  the  Montreal  meeting 
be  requested  to  report  at  the  opening  of  the  morning  session, 
on  Thursday. 

''2.  That  immediately  after  the  reports  of  the  above  com- 
mittees, Judge  HiGLEY  present  his  report  on  the  State  Associ- 
ation of  Ohio,  and  then,  that  F.  3.  Hough,  of  New  York, 
make  such  statement  as  he  desires  on  the  steps  which  have 
been  taken  toward  organizing  a  State  Association  in  that 
State. 

"  3.  Reports  of  committees,  as  presented  on  page  29  of  the 
proceedings  of  the  Montreal  meeting.'' 
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Mr.  B.  G.  Northrop  presented  the  following  resolution, 
wliich  was  adopted : 

'^Besolved^  That  the  U.  S.  Com  mi  ssi  oner  of  Agriculture  be 
requested  to  call  a  meeting  of  the  representatives  of  associa- 
tions and  institutions  interested  in  Forestry,  at  the  Depart- 
ment of  Agriculture,  during  the  ensuing  winter." 

Dr.  Hough  offered  the  following  resolution,  which  w^as 
adopted  : 

^^Eesolved^  That  a  committee  of  three  be  appointed  by  the 
chair  to  prepare  the  form  of  a  certificate  of  membership,  and 
a  device  for  a  seal  for  the  American  Forestry  Congress." 

Dr.  Hough,  Prof.  Leu£,  and  Prof.  Northrop,  were  appointed 
as  this  committee. 

Mr.  Elizur  Wright,  of  Mass.,  presented  the  following  res- 
olution, which  was  adopted : 

^^Besolved,  That  a  committee  of  three  be  appointed  by  the 
chair  to  consider  and  report  upon  the  probable  effects  that 
will  ensue,  should  the  plans  proposed  for  damming  the  Upper 
Waters  of  the  Mississippi,  for  the  creation  of  reservoirs,  be 
carried  into  effect." 

Mr.  Elizur  Wright,  of  Mass.;  Gen.  Geo.  L.  Becker,  of 
Minn.,  and  Hon.  J.  B.  Grinnell,  of  Iowa,  were  appointed. 

Mr.  Furnas,  from  the  Committee  on  Organizatioif,  reported 
the  following  list  of  officers  for  the  coming  year,  which  re- 
port was  adopted : 

For  President y  Geo.  B.  Lorikg,  of  Massachusetts. 
"     l5^  Vice-PresidentrU*  G.  Joly,  of  Quebec. 
"     2nd  Vice'Presidenfy,GEo.  L.  Becker,  of  Minnesota. 
"     Recording  Sec^y^  X.  H.  Egleston,  of  Dist.  Columbia. 
'•     Corresponding  Sec'y,  B.  E.  Fernow,  of  Pennsylvania. 
"     Treasurer,  Charles  Mohr,  of  Ahibama. 
Executive    Committee, — B.   G.   Xorturop,   of    Connecticut ; 
Warren  Higley,  of  Ohio;    J.  G.  Knapp,  of  Florida;  J.  S. 
HiCK5,  of  New  York  ;  J.  L.  Budd,  of  Iowa. 

The  hour  for  recess  having  arrived,  Mr.  Baker  announced 
the  order  of  business  for  the  evening  session,  and  the  Con- 
gress adjourned  till  7:30  p.  m. 
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Evening  Sessiox,  August  8th. 

The  hour  for  meeting  having  nrrived,  the  President  called 
the  house  to  order,  and  requested  Vice-President  Joly  to 
assume  the  chair. 

Mr.  D.  C.  BuRSON,  of  Topeka,  Kan.,  read  the  following 
named  paper : 

'^Forest  Tree  Planting^  as  an  Investment, ^^ 

Discussion  followed,  in  which  the  following  persons  partic- 
ipated, viz.:  Mr.  SuEL  Foster,  Prof.  Xorturop,  Mr.  Burson, 
Mr.  MiNiER,  Prof.  Lazenby,  Dr.  Hough,  Mr.  Hicks,  Mr. 
Thayne,  and  Mr.  Deam. 

Prof.  Adolph  Leue,  of  Cincinnati,  0.,  read  the  following 

named  paper : 

^^Forestry  Experimental  Stations.^' 

Discussion  followed,  in  which  the  Rev.  Mr.  Eglestox,  Mr. 
Minier,  Mr.  Higley,  Dr.  Hough,  Prof.  Lazenby,  Prof.  Leue, 
Prof.  Northrop,  and  Comra'r  Lorinq,  participated. 

Dr.  Franklin  B.  Hough,  of  Lowville,  N.  Y.,  read  the  fol- 
lowing paper : 

^'Forestry  Education^  * 

Discussion  followed,  in  which  Mr.  Foster,  Judge  Higley, 
Prof.  BuDD,  and  Mr.  Minier,  participated. 

The  hour  for  adjournment  having  arrived,  the  Congress  ad- 
journed until  to-morrow,  at  9  o'clock  a.  m. 


Second  Day,  Morning  Session,  August  9th. 

The  hour  for  meeting  having  arrived,  the  President  as- 
sumed the  chair,  and  the  Congress  proceeded  with  the  read- 
ing of  reports  from  committees,  as  previously  arranged. 

Prof.  Adolph  Leue,  from  the  committee  appointed  at  the 
Cincinnati  session,  in  April,  1882,  to  report  upon  Forestal 
Experiment  Stations,  presented  a  report,  as  follows : 

Report  of  the  Committee  on  Forestal  Experiment  Stations. 

*'In  consideration  of  the  existing  circumstances  of  this 
country,  as — 

1.  The  absence  of  State  Forests; 

2.  The  want  of  trained  Foresters; 
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3.  The  non-existence  of  Forest  Academies;  and, 

4.  The  comparatively  little  importance  which  the  Legisla- 
tures of  almost  all  the  States  have  attached  to  experimenting 
in  Forestry ; — 

Tour  committee  most  respectfully  submits  the  following: 

I.  That  the  members  of  this  Association  individually  urge, 
in  their  respective  States,  the  necessity  of  establishing  Ex- 
periment Stations. 

II.  That  this  Association,  as  a  body,  or  through  a  commit- 
tee, memorialize  the  General  Assemblies  of  their  respective 
States,  and  in  this  memorial  urge  upon  these  bodies  the  need 
of  such  stations,. and  the  practicability  of  establishing  them 
in  various  places  in  each  State. 

III.  That  the  Ohio  plan  of  organizing  such  stations,  on  ac- 
count of  its  being  exceedingly  practicable  and  thorough,  be 
recommended  as  the  most  suitable  to  our  circumstances. 

IV.  That  the  Forestal  Experiment  Station,  consisting,  as 
it  does  in  Ohio,  of  a  center,  of  primary  and  secondary  sta- 
tions, may  center  most  appropriately  in  the  Agricultural  Col- 
leges. 

-     V.  That  a   standing   committee  on  Forestal   Experiment 
Stations  be  appointed  tor  the  ensuing  year. 

(Signed),  Adolph  Leue,  Chairman, 

Franklin  B.  Hough." 

Upon  motion  of  Prof.  R.  B.  Warder,  the  above  report 
was  accepted  and  adopted. 

Upon  motion  of  Mr.  J.  II.  Morgan,  the  Congress  resolved 
that  the  memorial  provided  for  in  the  report  be  also  addressed  to 
the  Governments  of  the  Dominion  and  the  Provinces  of  Canada. 

The  Chair  appointed  Prof.  A.  Leue,  Mr.  J.  II.  Morgan,  and 
the  Rev.  N.  H.  Egleston,  as  such  committee. 

It  was  further  ordered  that  a  committee  upon  Forestal  Ex- 
periment Stations  be  appointed,  and  the  following  persons 
were  named  as  this  committee,  viz :  Rev,  N.  II.  Egleston, 
Mr.  R.  W.  FoRNAS,  Prof.  Wm.  Saundkrs,  Mr.  Leo  Wbltz, 
Mr.  Warren  Higlby,  Prof.  R.  B.  Warder,  and  Prof.  Adolph 
Leue. 

Dr.  Franklin  B.  Hough,  from  the  committee  appointed  at 
the  Cincinnati  session,  in  April,  1882,  to  memorialize  State 
Legislatures  upon  the  establishment  of  State  Forestry  Com- 
missions, presented  a  report,  as  follows : 
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Report   upon  the   establishmfnt  of  State  Forestry  Com- 
missions. 

The  undersigned,  being  members  of  the  American  For- 
estry Congress,  appointed  to  prepare  a  memorial  upon  the  es- 
tablisfiment  of  State  Forestry  Commissions,  having  consulted 
as  opportunity  offered,  would  respectfully  recommend  the  fol- 
lowing draft  of  a  communication,  which,  if  approved  by  the 
Congress  now  in  session,  might  be  addressed  to  the  Governtu's 
of  the  several  States  (and  with  proper  change  in  the-  direc- 
tion, to  the  Governments  of  Canada),  with  the  request  that 
the  same  be  transmitted  to  their  respective  Legislatures  for 
consideration.  Franklin  B.  Hough,  Chairman, 

William  R.  Lazenby. 

To  His  Excellency,  the  Governor  of 

Sir: — The  American  Forestry  Congress,  having,  by  a  com- 
mittee of  its  members,  prepared  a  memorial  to  the  Legisla- 
tures of  the  several  States  of  the  American  Union,  and  to  the 
Provincial  Parliaments  of  Canada,  upon  the  subject  of  estab- 
lishing State  and  Provincial  Forestry  Commissions,  adopted 
the  same,  after  due  deliberation,  at  its  session  held  in  the  city 
of  St.  Paul,  Minn.,  on  the  9th  clay  of  August,  1883,  and  as  to 
the  former,  requested  the  Commissioner  of  Agriculture  to 
transmit  the  same  to  the  Governors  of  the  several  States,  with 
the  request  that  it  might  be  referred  to  their  respective  Legis- 
latures for  consideration. 

The  inclosed  communication  is  addressed  to  you  in  pursu- 
ance of  this  intention,  with  the  request  that,  if  approved,  you 
will  refer  the  same  to  the  Legislature  at  its  next  session,  with 
such  recommendations  as  you  may  deem  proper  concerning  it. 
Very  respectfully,  your  obedient  servant, 

To  the  Honorable  the  Legislature  of  the  State  of 

The  American  Forestry  Congress  would  respectively  invite 
the  attention  of  your  Honorable  Body  to  the  importance  of 
giving  early  attention  to  measures  tending  to  the  maintenance 
of  our  Forest  supplies. 

The  very  important  relations  that  exist  between  a  due  pro- 
portion of  woodlands  and  our  agricultural  welfare,  resulting 
from  their  influence  upon  climate;  their  protection  from  dry- 
ing winds  and  their  effect  in  the  equalization  of  water  supply, 
for  navigation,  hydraulic  power,  and  the  use  of  cities  and 
towns,  are  scarcely  loss  worthy  of  serious  attention,  and  pi'e- 
sent  questions  that  may  properly  claim  the  notice  of  a  leg- 
islative body. 
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It  is  well  known  that  in  every  country  upon  the  continent 
in  Europe,  systems  of  forest  management,  originating  from 
necessity,  have  grown  up,  and  that  codes  and  regulations  for 
protection,  working,  and  restoration  have  been  devised,  and 
matured  as  experience  led,  until  they  have  become,  in  a  great 
degree,  adapted  to  the  conditions  and  wants  of  their  inhabi- 
tants, and  to  the  requirements  of  their  governments,  in  mat- 
ters ot  timber-supply. 

Although,  from  the  differences  that  exist  between  the 
American  States  and  the  countries  of  Europe,  as  well  with 
respect  to  the  tenure  of  the  land  as  the  structure  of  the  laws, 
which  would  prevent  any  one  of  the  European  codes  of  For- 
estry from  being  applied  in  America,  still  there  are  strong 
reasons  for  urging  the  adoption  of  carefully  devised  measures 
for  promoting  the  maintenance  and  renewal  of  our  forest  sup- 
plies. 

Since  in  the  States  and  Territories  of  the  United  States,  as 
well  as  in  the  Province  of  Canada,  most  of  the  settled  portions  , 
of  the  country  belong  in  fee  simple  to  private  owners,  who  are 
usually  the  actual  occupants;  and  since  the  entire  cost  and 
care  of  management  of  the  woodlands  upon  these  estates 
must  devolve  npon  these  owners — it  is  evident  that  there  can 
be  no  more  effectual  means  devised  for  promoting  this  object, 
than  by  the  difiasion  of  correct  ideas  among  the  owners  of 
these  lands,  with  reference  to  the  forest  interests  of  the 
country. 

In  the  case  of  Fisheries,  another  element  of  national  wealth, 
in  which  our  citizens,  in  their  individual  capacity,  have  a 
gr^at  interest,  although  the  Government  itself  can  scarcely  be 
said  to  have  property,  it  lias  been  found  that  great  public 
benefits  have  been  derived  from  the  information  obtained  and 
disseminated  through  the  agency  of  State  Fishery  Commis- 
sions. 

The  investigations  made  by  Government  in  this  matter, 
have  been  far  beyond  the  means  of  individual  enterprise,  or 
even  of  associated  private  effort,,  and  the  opel'ations  of  breed- 
ing, stocking  distant  waters  with  improvecj  species,  protection, 
maintenance,  and  restoration,  which  have  been  carried  on,  in 
a  large  degree,  under  the  patronage  and  intelligent  direction 
and  advice  of  State  Commissions  appointed  for  this  purpose, 
have  greatly  enhanced  the  value  of  our  inland  fisheries,  and 
promise  ttill  greater  benefits  in  the  futu re.  These  Commissions 
of  Fisheries  exist  in  all  the  principal  States  of  the  American 
Union,  and  in  Canada,  and  their  benefits  are  realized  more 
and  moi-o  every  year,  as  we  learn  their  results. 

In  the  case  of  our  woodlands,  we  find  in  matters  of  public 
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policy,  and  the  promotion  of  the  common  interest,  a  strong 
resemblance  witli  the  case  above  cited.  Information  is  to  be 
collected;  investigations  are  to  be  made  upon  Questions  before 
unknown ;  the  introduction  of  new  species  is  to  be  encouraged ; 
improved  and  economical  method  are  to  be  made  known,  and 
the  public  interest  is  to  be  awakened  and  maintained. 

Although  it  would  be  obviously  inexpedient  and  improper 
to  confer  authority  upon  a  commission  with  respect  to  the 
control  and  management  of  private  property,  unless  in  excep- 
tional cases  where  a  public  interest  was  concerned,  there  are 
many  ways  in  which  it  could  very  greatly  promote  the  gen- 
eral welfare,  among  which  we  may  specify  the  following: 

1.  It  might  institute  and  conduct  experimental  stations, 
either  upon  lands  specially  acquired  for  the  purpose,  or  with 
the  concurrence  of  institutions  of  learninor,  where  facilities  ex- 
ist, and  the  conditions  are  favorable.  We  would  especially 
mention  the  colleges  for  instruction  in  agriculture  and  the 
mechanic  arts,  in  the  several  States,  formed  separately  or  in 
connection  with  colleges  already  existing,  under  a  grant  from 
Congress,  as  proper  places  for  aiding  in  these  experiments. 
The  cooperation  of  individuals  might  doubtless  be  secured  in 
many  cases.  These  experiments  should  embrace,  as  well  ques- 
tions of  culture  and  management,  for  the  discovery  of  best 
methods,  as  matters  of  scientific  interest,  including  the  study 
of  the  local  climate  in  its  relations  to  Forestry. 

2.  It  might  establish  nurseries  for  the  supply  at  cost,  or 
otherwise,  of  approved  species  of  young  trees,  especial  care  be- 
ing taken  to  oiler  those  only  which  afforded  the  best  prospect  of 
success, and  the  most  useful  product.  These  young  trees  (or  in 
some  cases  tree- seeds),  should  be  accompanied  by  plain  and 
simple  directions  for  their  care  and  management,  and  the  per- 
sons receiving  them  should  be  requested  to  report  the  results. 

3.  It  might  stimulate  competition  by  the  offer  of  prizes,  for 
plantations  remarkable  for  their  extent  or  excellence,  or  for 
success  in  overcoming  difficulties  in  planting. 

4.  It  might  reward  the  authors  of  approved  essays,  tending 
to  make  known  improved  methods,  or  to  awaken  an  intelli- 
gent interest  in  Forestry,  or  to  disseminate  useful  information 
upon  any  subject  therein,  calculated  to  promote  the  general 
welfare. 

5.  It  might  collect  statistical  and  scientific  facts,  having 
reference  to  Forestry  in  its  various  economic  and  scientific 
relations,  with  the  view  of  furnishing  information  in  answer 
to  private  inquiry,  or  by  way  of  public  reports. 

6.  It  might  promote  an  interest  in  the  subject  by  the  hold- 
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ing  of  public  meetings,  addresses,  and  the  discussion  of  sub- 
jects relating  to  Forestry  and  Rural  Economy. 

7.  It  might  establish  at  its  central  office,  a  reference  library, 
and  collections  for  illustrating  the  various  subjects  pertaining 
to  Forestry;  and  it  might  very  materially  aid,  by  advice  and 
otherwise,  in  the  formation  of  similar  means  of  reference  and 
information,  at  institutions  of  learning,  and  other  agencies  of 
public  utility. 

8.  And,  finally :  it  could  carefully  study  the  subject  of 
Forestry,  as  it  may  grow  in  importance,  with  the  view  of 
recommending  for  legislative  action  such  measures  as  may  be 
deemed  proper  for  meeting  the  wants  of  the  country  in  this 
matter,  as  it  comea  to  be  better  understood. 

It  is  presumed  that  intelligent,  capable,  and  public- spirited 
citizens  miffht  readily  be  found  in  every  State,  who  would  be 
willing,  without  pay,  to  give  reasonable  attention  to  this  sub- 
ject, by  attending  stated  meetings  of  a  Board,  their  actual 
expenses  being  paid.  With  a  capable  and  intelligent  secre- 
tary, devoting  his  whole  time  to  his  duties,  upon  reasonable 
pay,  we  might  confidently  expect  that  such  a  Board  would  in 
due  time  become  a  center  of  influence,  and  an  important 
agency  for  good; — sustaining  the  expectations  that  gave  it  be- 
ing, and  abundantly  repaying  its  cost  in  an  advancement  of 
the  public  welfare. 

Upon  suggestion  by  the  President,  that  this  memorial 
might  be  transmitted  from  the  Department  of  Agriculture, 
with  its  suggestions  tending  to  give  it  greater  effect,  upon 
motion  of  Dr.  Hough,  seconded  by  Prof.  Northrop,  it  was  so 
referred,  and  the  report  was  accepted  and  adopted. 

Mr.  H.  G.  JoLY,  from  the  committee  appointed  at  Cincin- 
nati in  April,  1882,  to  report  upon  Forest  Fires,  and  the  In- 
juries to  Forests  by  Cattle,  made  a  partly  verbal  report,  which 
was  accepted  and  adopted.  As  this  has  not  been  received  at 
the  time  of  our  writing,  we  are  unable  to  present  it. 

Prof.  Robert  B.  Warder,  from  the  Committee  upon  Forestry 
Education,  appointed  at  the  Cincinnati  Session  in  April,  1882, 
made  the  following  report,  which  was  accepted  and  adopted: 

Report  op  the  Committee  on  Forestry  Education. 

Many  difliculties   attend    the   discussion    of    this    subject, 
many  opinions  prevail,  and  years  will  be  necessary  to  work 
out  in  detail  an  educational  system,  in  which  the  claims  of 
Vol.  I— No.  12—2 
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Forestry  shall  be  duly  recognized.     Tour  committee  respect- 
fully submits  the  following  propositions: 

I.  One  or  more  special  schools  of  Forestry  may  eventually 
be  organized,  modeled  in  most  respects  after  those  of  Germany, 
but  (like  other  American  technical  schools)  demanding  a  less 
amount  of  general  information,  and  linguistic  training  for  ad- 
mission. For  the  present,  however,  the  business  openings  of- 
fered for  trained  Foresters,  are  not  such  as  to  encourage  a  suit- 
able number  of  students  in  such  a  course,  even  with  the  modi- 
fications proposed.  For  this  reason,  among  others,  we  believe 
that  it  is  not  best  to  urge  the  immediate  establishment  of  such 
a  school. 

II.  We  may  expect  the  interests  of  practical  Forestry  to 
be  promoted  incidentally  by  those  engaged  in  agriculture, 
rather  than  by  those  who  are  exclusively  Foresters;  hence 
we  recommend  that  courses  of  instruction  in  Forestry,  as  full 
and  practical  as  circumstances  admit,  should  be  offered  in  the 
various  schools  for  the  promotion  of  agriculture. 

III.  Practical  lectures  before  Farmers'  Institutes,  promise 
to  be  effective  in  communicating  a  large  amount  of  practical 
information  among  those  who  will  appreciate  and  apply  it. 
It  may  be  very  desirable  for  State  organizations  to  employ 
lecturers,  and  co-operate  with  the  various  local  societies  in 
this  work. 

IV.  Local  Experiment  Stations,  in  which  intelligent  farmers 
unite  in  specilied  investigations,  will  have  a  real  educational 
value, — both  awakening  a  more  general  interest,  and  aflbrding 
object  lessons  upon  practical  Forestry. 

V.  With  increasing  intelligence,  and  general  information 
among  the  American  school  teachers,  we  Believe  they  rnay  do 
very  much  unofficially,  to  impart  a  love  of  trees,  and  habits 
of  observation.  An  Arbor  Day,  designed  for  school  children, 
as  in  Ohio,  is  a  valuable  educational  means,  though  quite  dis- 
tinct from  the  Arbor  Day  designed  for  forest  plantations,  as 
in  Nebraska  and  Minnesota. 

• 

VI.  The  Agricultural  Press  affords  a  wide  opportunity 
for  pioneer  work  in  Forestry  Education.  Much  has  been  ac- 
complished by  the  Forestry  Manuals  in  Minnesota  and  Kan- 
sas, and  by  the  Iowa  Forestry  Annuals.  It  is  a  cause  of  re- 
gret, that  so  excellent  a  periodical,  as  the  American  Journal 
OF  Forestry  should  be  given  up  for  want  of  patronage.  We 
believe  that  monthly  or  bi-monthly  Forestry  Leaflets,  pub- 
lished as  cheaply  and  scattered  as  widely  as  possible,  may 
have  a  very  useful  influence.  Such  a  publication  may  be  of- 
fered in  quantities  to  the  local  Horticultural  and  Afi^ricultural 
Societies,  at  the  bare  cost  of  paper  and  printing.     We  believe 
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that  a  guarantee  fund  of  $300  would  suffice  to  insure  such 

publications  for  one  year. 

Signed  on  behalf  of  the  Committee : 

Robert  B.  W  arder, 
Adolph  Leub. 

It  was  ordered  that  a  committee  upon  Schools  of  Forestry 
be  appointed,  and  the  following  persons  were  named  as  this 
conimittee,  viz  :  Prof.  B.  G.  Northrop,  Prof.  R.  B.  Warder, 
Mr.  G.  W.  MiNiER,  Prof.  D.  W.  Beadle;  Prof.  J.  L.  Budd, 
and  Dr.  F.  B.  Hough. 

Mr.  G,  W.  Minier  presented  the  following  recommendation, 
which  was  adopted  : 

"  In  view  of  the  wide  spread  and  happy  results  of  the  observ- 
ance of  Arbor  Day  in  many  States,  this  Congress  recommends 
the  appointment  of  such  day  in  all  our  States,  and  in  the 
Provinces  of  the  Dominion  of  Canada." 

Pending  the  adoption  of  the  preceding,  remarks  were  made 
by  Messrs.  Burson,  Eqleston,  and  Minier. 

Judge  Warren  Higley  presented  a  report  upon  the  organi- 
zation and  operations  of  the  Ohio  State  Forestry  Association. 
a  copy  of  which  had  not  been  received  at  the  time  of  our 
writing. 

Dr.  Franklin  B.  Hough  presented  a  verbal  report  of  the 
action  which  had  been  taken  in  the  State  of  New  York,  in 
reference  to  Forestry,  which  may  be  briefly  summarized  as 
follows : 

In  1872,  a  law  was  passed  naming  seven  citizens  of  the 
State  as  a  State  Park  Commission.^  They  were  instructed  to 
make  inquiries  with  the  View  of  reserving  or  appropriating 
the  wild  lands  lying  northward  of  the  Mohawk,  or  so  much 
thereof  as  might  be  deemed  expedient  for  a  State  Park. 
It  is  believed  that  the  leading  motive  in  this  was,  to  secure 
the  benefits  to  be  expected  from  woodlands,  in  the  mainte- 
nance of  the  water  supply  for  the  State  canals,  and  for  hy- 
dranlic  power,  which   had  been   materially  injured   by  clear- 

• 


mgs. 


'This  Commission  consisted  of  Horatio  Seymour,  Patrick  H.  Agan, 
Geo.  II.  Ray  nor,  Wm.  B.  Taylor,  Richardson,  William  A.  Wheeler,  Frank- 
lin B.  Hough,  and  Verplanck  Colvin. 
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It  was  found,  upon  inquiry,  that  the  State  had  only  about 
40,000  acres  then  in  its  possession  in  that  region,  the  rest  hav- 
ing been  sold  at  nominal  prices  to  timber  operators  and  a  rail- 
road company.  As  soon  as  it  was  understood  that  the  lands 
were  wanted  by  the  State,  their  owners  showed  a  tendency 
toward  combination,  for  the  enhancement  of  values,  and  as 
the  Commission  did  not  propose  to  become  accessories  to  this 
speculation,  they  simply  recommended  a  law  forbidding  far- 
ther sales  of  these  lands,  and  their  retention  when  forfeited 
for  the  non-payment  of  taxes.  In  1883 — eleven  years  after  this 
first  law — the  action  then  recommended  was  taken.  The  pre- 
diction had  been  verified,  as  now  more  than  600,000  acres 
belonged  to  the  State,  from  neglect  of  taxes  by  the  owners. 
This  is  only  the  beginning  of  a  system  of  Forestry,  since 
nothing  was  as  yet  provided  for  the  management  of  the  lands, 
except  in  one  county  only  (St.  Lawrence),  where  an  agent  has 
been  appointed  to  look  after  the  interssts  of  tlie  State  in  the 
forests  of  that  county.  The  law  relating  to  tree  planting  along 
the  highways  has  been  very  recently  modified,  and  the  germs  of 
something  that  may  grow  into  a  kind  of  forest  management, 
may  be  found  in  several  local  laws  in  various  parts  of  the 
State,  which  provide  that  waste  lands  upon  which  taxes  are 
not  paid,  shall  become  the  property  of  the  counties. 

Very  recently  a  call  was  issued  for  the  holding  of  a  conven- 
tion for  the  formation  of  a  State  Forestry  Association.  The 
proceedings  were  merely  preliminary,  but  three  persons  had 
been  named  to  attend  the  present  Congress  and  make  a  re- 
port.    The  speaker  (Dr.  H.)  was  the  only  one  present. 

Dr.  Hough  further  remarked,  that  in  the  State  of  Vermont 
and  New  Hampshire,  commissions  had  been  appointed  by 
law,  and  incipient  measures  were  in  progress  for  ascertaining 
the  duty  of  these  States,  with  reference  to  the  Forestry  ques- 
tion. As  no  representatives  appeared  from  these  States,  he 
was  not  authorized  to  say  what  had  been  done,  or  what  was 
intended. 

The  Hon.  Mark  H.  Ddnnell,  for  many  years  member  of 
Congress,  and  mover  of  the  principal  acts  that  have  been 
passed,  relating  to  timber  culture  and  investigations  upon 
Forestry,  being  introduced,  addressed  the  Congress  at  some 
length,  upon  these  subjects. 

The  following  named  persons  having  been  recommended  by 
.  two  members,  were  then  elected,  viz : 

Prof.  Edward  Daniels,  of  Saint  Paul,  Minn. 
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Prof.  J.  L.  BuDD,  of  Ames,  Iowa. 
H.  H.  Young,  of  Saint  Paul,  Minn. 
D.  A.  Robertson,  of  Saint  Paul,  Minn. 

Mr.  D.  A.  Robertson  presented  the  subject  of  publication 
of  the  proceedings,  and  suggested  the  appointment  of  a  Com- 
mittee to  Memoralize  Congress,  with  the  view  of  procuring 
an  appropriation  for  that  purpose.  Discussion  arose  there- 
upon, pending  which  the  hour  for  recess  having  arrived,  the 
Congress  adjourned  until  2  o'clock,  p.  m. 


Afternoon  Session,  Augvst  9th. 
The  Forestry  Congress  having  been  called  to  order  by  the 
President,  at  the  hour  appointed.  Dr.  Franklin  B.  Hough, 
from  the  Cornmission  appointed  at  the  Montreal  Session,  in 
August,  1882,  to  report  upon  the  subject  bf  ^'Legislation  in  Re- 
lation  to  Forest  Fires,^'  made  the  following 

Report. 

The  Executive  Committee  of  this  Congress  was  instructed, 
at  our  last  meeting,  to  refer  certain  subjects  for  report  on  the 
pref^ent  occasion,  and,  among  these,  "Legislation  in  Relation 
to  Forest  Fires,"  has  been  assigned  to  me  for  consideration. 

AVe  find,  already,  legislation  of  some  kind,  in  nearly  every 
State  and  Territory  of  the  Union — in  Canada  and  other  Brit- 
ish Colonies — and  in  every  country  in  Europe.  With  the 
view  of  ascertaining  what  had  been  done  in  this  line,  I  care- 
fuUj-  collected  our  existing  legislation  upon  this  subject,  and 
it  will  be  found  in  my  third  report,  in  which  this  subject  is 
considered  with  much  detail. 

The  fact  that  prohibitions  are  imposed  in  any  law,  upon 
any  subject,  assumes  that  something  is  or  may  be  wrong — 
and  when  we  find  penalties,  the  presumption  is  that  they  can 
or  should  prevent  this  wrong  or  injury  from  being  done.  We 
find  neither  prohibitions  nor  penalties  against  what  is  unavoid- 
able— they  are  enacted  only  in  cases  where  it  is  presumed 'that 
they  will  prevent  some  injury  from  being  done,  which  might 
happen  without  them.  Without  spending  a  moment  upon 
the  origin  of  forest  fires  from  natural  causes,  and  which  are 
fortunately  of  rare  occurrence,  we  may  attribute  the  greater 
part  to  human  agency,  and  as  originating  either  from  inten- 


550  The  American  Journal  of  Forestry. 

i;ional  motives,  or  through  carelessness  or  accident. 

We  liud  that  tires  are  inteutiouallv  kindled,  with  the  ex- 
pectation  that  they  will  spread  to  more  or  less  extent,  in  the 
following  cases: 

1.  In  clearing  land  of  its  timber,  as  in  the  beginning  of  all 
settlements  in  wooded  countries,  and  occasionally,  from  time 
to  time,  in  the  ordinary  operation  of  cutting  off  wood  lots, 
and  in  lumbering. 

2.  For  agricultural  improvement,  in  the  burning  off  of 
stubble  and  rubbish,  to  clear  the  ground  for  cultivation. 

3.  In  certain  operations  in  the  woodlands,  where  it  is  de- 
sirable to  get  rid  of  the  underbrush,  by  the  aid  of  ground 
tires,  so  as  to  render  it  easy  to  get  around,  as  in  woods  worked 
for  turpentine,  etc. 

4.  For  improvement  of  pasturage  in  woodlands  and  waste 
places,  by  burning  off  the  dead  and  dry  herbage,  and  to  fa- 
vor the  growth  of  the  succulent  grasses. 

6.  For  exposing  the  ground,  as  in  search  for  nuts  or  fruits, 
— in  prospecting  lor  minerals  and  ores,  and  the  like. 

6.  For  clearing  the  ground  of  materials  that  might  favor 
the  spreading  of  ground  fires,  to  the  peril  of  buildings,  fences, 
or  inclosed  fields. 

7.  From  a  wanton  desire  to  see  a  "big  fire,"  but  without 
intention  to  do  injury,  or.  with  the  expectation  that  no  great 
harm  will  ensue ;  or, 

8.  With  malicious  design,  and  for  the  purpose  of  destroy- 
ing property,  or  of  concealing  a  trespass;  or,  in  the  case  of 
hostilities,  as  a  war  measure,  to  injure  an  enemy. 

The  spreading  and  destructive  tires,  originating  from  care- 
lessness or  accident,  may  be  kindled  by  any  of  the  above 
mentioned  causes,  except  the  last,  the  escape  being  sometimes 
unavoidable,  or  beyond  the  means  at  hand  for  control — and 
sometimes  from  want  of  common  prudence  and  forethought,  in 
leaving  a  tire,  or  some  burning  object,  in  places  where  a  fire 
muy  catch  and  spread,  as  in  throwing  down  a  burning  match 
or  cigar,  or  in  the  use  of  gun-wads  in  hunting,that  ignite  and 
retain  the  tire.  They  may  spring  from  a  neglected  camp-tire, 
kindled  for  cooking  or  warming — or  from  a  coal-pit  where 
charcoal  is  being  made,  or  from  nres  or  sparks  dropped  in  any 
manner — as  notably  in  the  case  of  sparks  or  coals  from  a  pass- 
ing engine  on  a  railroad. 

The  extent  of  the  disaster,  however,  it  may  be  started,  will 
depend  upon  a  variety  of  causes,  chiefly  the  condition  of  the 
soil  as  to  drouth,  and  the  force  of  tlie  winds.  A  great  deal 
will  also  depend  upon  the  nature  of  the  soil  itself,  and  upon 
the  kind  of  timber  and  other  vegetation  that  grows  upon  it. 
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Light  sandy  soils,  when  overgrown  with  evergreens  of  the 
coniferous  species,  and  with  the  undergrowth  that  nsually  ac- 
companies them,  are  particularly  liable  to  spreading  fires;  while 
a  heavy  clay  soil,  or  fertile  loam,  underlaid  by  limestones  and 
shales,  may  favor  the  growth  of  deciduous  trees,  and  a  rank 
and  humid  undergrowth,  in  which  a  forest  fire  could  scarcely 
be  made  to  spread,  and  in  which  a  disaster  of  this  kind  is 
scarcely  ever  known. 

We  also  find  that  the  season  of  the  year  has  much  to  do 
with  forest  fires.  They  are  seldom  or  never  known  in  win- 
ter; but  in  the  early  spring  months,  after  the  ground  has  be- 
come dry,  and  before  vegetation  has  made  mucrh  progress,  we 
find  the  conditions  dangerous.  It  is  the  Fame  in  a  dry  sum- 
mer and  autumn,  and  especially  in  times  of  excessive  drouth, 
and  in  high  winds.  At  such  times,  when  this  aridity  was 
intensified,  the  memorable  fires  of  the  Miramachi  in  1825, 
and  the  forest  fires  in  Michigan  and  Wisconsin  in  1871  and 
1881,  occurred,  with  destructive  energy,  and  wide  spread  ruin, 
consuming  millions  of  dollars  worth  of  property,  and  destroy- 
ing great  numbers  of  human  lives. 

We  have  started  with  the  theory  that  prohibitions  and  pen- 
alties imply  an  avoidable  cause.  Let  us  consider,  separately, 
how  this  will  apply  in  the  several  classes  of  causes  that  have 
been  above  enumerated: 

1.  In  the  clearing  of  land,  a  little*judgment  will  enable  the 
careful  man  to  avoid  a  time  for  the  burning  of  his  brush  when 
there  is  great  liability  to  the  spread  of  fires  beyond  control. 
But  as  some  men  have  not  this  *'  little  judgment"  and  this  "care," 
it  would  be  an  eftbctual  check  upon  their  carelessness,  if  we  had 
a  law  requiring  them,  before  applying  fire,  to  get  a  permission 
from  some  proper  town  oflicer,  such  as  the  supervisor,  the  se- 
lectmen, the  trustees,  or  such  other  ofiicers  as  the  State  laws 
recognize  as  the  guardians  of  the  public  interests  of  the  town, 
and  who  would  presumably  be  men  of  prudence  and  good 
judgment.  They  should  also  be  obliged  to  notify  their 
neighbors  of  their  intention,  so  that  proper  watchfulness 
might  be  awakened,  where  the  possibility  of  dan«>er  to  adja- 
cent woodlands  might  be  apprehended.  They  might  be  still 
further  restricted  absolutely  from  setting  fires  in  certain 
months  known  to  be  dangerous  in  common  or  exceptionally 
dry  years. 

In  this  matter  of  burning  brush,  it  should  be  more  gener- 
ally known,  that  it  is  not  a  very  difiicult  thing  to  dispose  of 
it  gradually,  as  the  clearing  progresses,  by  getting  a  fire  well 
started,  and  then  throwing  the  brush  upon  it.  In  the  case  of 
resinous  woods,  this  may  be  done  at  once,  and  in  the  decidu- 
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0U8  kinds,  as  soon  as  they  are  somewhat  dry,  but  before  they 
have  become  like  tinder. 

2.  The  daniier  from  field  tires,  in  the  burning  off*  of  stubble 
and  dead  grass  in  fall  or  spring,  as  on  the  prairies  of  the  West, 
may  be  srreatly  lessened  by  plowing  two  belts  of  land,  and 
carefully  burnino^  off  the  rubbish  on  the  strip  of  land  between 
them.  Where  this  precaution  is  taken,  it  is  not  difficult  to 
keep  these  tires  away  from  stacks  of  grain,  buildings,  and 
plantations,  and  it  might,  in  these  States,  be  well  to  require 
this  to  be  done  by  law.  Here,  as  in  the  ease  last  mentioned, 
there  is  groat  need  of  prudence  and  caution,  and  in  cases  of 
the  least  uncertainty,  the  advice  and  aid  of  others  sliould  be 
obtained.  In  this,  also,  there  should  be  a  prohibited  season, 
wherever  there  is  need. 

3.  In  cases  where  it  is  thought  necessary  to  clear  the  ground 
of  underbrush,  the  need  of  caution  and  counsel  is  quite  evi- 
dent, and  the  subject  should  be  placed  under  the  restrictions 
of  law. 

4.  The  custom  of  burning  oft  woodlands,  especially  in  moun- 
tain regions,  is  one  of  the  worst  that  we  have  to  contend  with 
in  certain  portions  of  the  country.  It  is  often  practiced  by 
those  who  have  a  few  cattle  but  no  land,  and  who  depend 
upon  tinding  subsistence  for  their  stock  upon  the  uninclosed 
lands  of  others,  or  upon  the  public  domain.  There  is  nothing 
more  likely  to  arrest  this  practice,  than  an  efficient  stock  law, 
requiring  every  owner  of  stock  of  whatever  kind,  to  keep 
them  upon  his  own  premises,  under  the  penalties  that  may 
result  from' their  trespass  and  damage  upon  the  lands  of  an- 
other. 

Where  an  owner  thus  sets  running  fires  on  his  own  land,  to 
improve  the  pasturage  for  his  own  stock,  there  should  be  a 
legal  prohibition  as  to  dangerous  seasons  of  the  year,  and 
amjile  responsibility  for  the  payment  of  damages,  that  may 
result  from  his  tires,  upon  the  property  of  others.  The  pen- 
alty of  a  tine  is  generally  effectual,  in  the  case  of  a  land-ow  ner, 
for  the  possession  of  an  estate  implies  a  certain  degree  of  care, 
industry,  and  forethought  in  the  owner;  and  such  a  person 
would  realize  the  responsibilities  of  the  situation,  if  fully 
known  beforehand.  But  there  is  a  class  of  men,  and  unfor- 
tunately it  is  a  large  one,  who,  having  neither  care,  industry, 
nor  forethought,  and,  therefore,  no  land,  w^ould  care  nothing 
for  a  tine,  because  they  have  nothing  that  the  law  could  reach, 
if  its  collection  was  attempted.  For  this  reason,  any  law  im- 
posing a  tine  as  a  punishment,  with  respect  to  the  setting  of 
tires  that  escape  from  their  lands,  to  the  injury  of  others. 
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should  end  with  the  clause —"or  imprisonment  for  a  period 
of days,  unless  the  fine  is  sooner  paid/' 

6.  The  clearing  off' of  leaves  by  fire,  for  the  purpose  of  ex- 
posing the  ground,  is  most  likely  to  be  practiced  by  boys,  in 
search  of  nuts,  and  who  do  not  realizethe  danger  that  may  result, 
or  by  those  prospecting  for  ores  and  the  like,  who  care  as  little 
tor  the  consequences  as  the  common  tramp.  It  may  not  be 
a  very  common  or  a  very  important  cause  of  these  fires,  but 
it  should  be  forbidden  on  lands  not  owned  by  the  person  who 
sets  the  fire,  and  should,  in  this  case,  be  coupled  with  penalties 
whore  it  injures  another. 

6.  In  light  sandy  region§,  and  in  cases  where  the  Pitch 
Pine  and  other  resinous  woods  form  the  principal  forest 
growth,  there  are  seldom  many  years  together  in  which  we 
do  not  hear  of  distressing  accounts  of  woodland  fires.  They 
have  been  particularly  disastrous  upon  Cape  Cod,  in  the  inte- 
rior and  eastern  portions  of  Long  Island,  and  in  southern 
New  Jersey.  In  these  fires,  we  often  hear  of  the  burning  of 
farm  houses,  fences,  bridges,  mills  and  other  property,  and 
they  generally  leave  the  'soil  greatly  impoverished.  In  such 
regions,  there  is  a  continued  liability  to  the  recurrence  of  these 
fires,  whenever  the  conditions  are  a  little  more  favorable  to 
their  spread,  and  nothing  but  continual  care  and  watchfulness 
can  prevent  them. 

In  such  regions,  it  is  undoubtedly  a  good  practice  to  keep 
the  borders  of  the  woodlands  along  the  railroads,  and  around 
buildings,  clear  of  rubbish  and  litter,  by  carefully  burning  oft 
a  strip  of  land  in  the  winter,  and  when  the  tire  can  scarcely  be 
made  to  spread,  and  is  easily  controlled.  Where  this  is  done 
every  year,  the  amount  of  combustible  material  is  slight,  and 
the  risk  is  reduced  to  next  to  nothing. 

It  is,  therefore,  advised  that  legal  provision  should  be 
made,  requiring  railroad  companies  to  keep  the  rubbish  and 
dead  herbage,  that  might  be  liable  to  spread  the  fires, 
burned  oft'  iivery  year,  and  forbidding  them  to  allow  piles  of 
old  ties  and  other  combustible  materials  from  accumulating 
or  being  left  along  their  roadway. 

7  and  8.  From  wanton  and  willful  burning,  we  have  no 
hope  of  escape,  except  in  the  execution  of  proper  laws  against 
malicious  mischief  and  deliberate  crime. 

Before  considering  the  measures  that  might  be  recommended 
in  our  country  for  preventing  by  legal  enactments  the  spread 
of  forest  tires,  let  us  briefly  notice  what  has  been  attempted, 
and  what  has  been  accomplished  elsewhere.  There  is  a  dis- 
trict of  country  in  southern  France,  some  forty  or  fifty  miles 
in  extent,  between  Nice  and  Marseilles,  and  fronting  upon  the 
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Mediterranean,  that  has,  in  former  yeara,  suffered  often  and 
severely  from  forest  fires.  The  conditions  were  peculiarly 
liable  to  the  occurrence  of  these  fires,  as  well  in  soil  and  cli- 
mate, as  in  the  vegetation  that  covered  the  surface.  The  soil 
is  rich,  resulting  from  the  decomposition  of  scliist,  porph\'ry, 
and  granite.  It  is  exposed  to  an  ardent  sun,  and  watered  by 
abundant  rains  at  the  season  most  proper  for  giving  excep- 
tional vigor  to  forest  vegetation,  and,  as  the  result,  an  abun- 
dant accumulation  of  litter.  But  it  is  also  liable  in  certain 
seasons,  to  protracted  drouths;  and  in  such  a  time,  the  least 
spark  of  fire,  in  a  strong  wind,  would  st^rt  a  conflagration 
which  nothing  could  stop,  until  the  tinder  upon  the  ground 
was  burnt  off.  The  forest  trees  in  this  region  were  chiefly 
Chestnut,  Cork-oak  and  the  Maritime  Fines,  and  the  under- 
growth various  species  of  broom,  heather,  and  herbaceous 
plants  that  become  dry  and  inflammable  in  a  drouth. 

The  repeated  and  ever-recurring  damnges  resulting  from 
these  fires,  led  the  Government  in  the  autumn  of  1868,  to  send 
the  Director-General  of  Forests  (M.  Fare)  to  make  a  careful 
study  of  the  causes  of  these  disasters,  and,  if  possible,  to  de- 
vise the  remedies  for  their  prevention.  Having  prepared  u 
list  of  some  two  hundred  names,  selecting  the  principal  pro- 
prietors and  industriels  of  the  district,  he  first  addressed 
a  circular  of  inquiries,  and  then  convened  as  many  of  them 
as  could  attend,  for  the  discussion  of  the  subject,  and  the 
collection  of  data  upon  which  conclusions  could  be  formed. 
The  results  in  the  way  of  oral  evidence  and  written  opin- 
ions were  published  in  detail.  There  were  also  separate 
publications  upon  the  subject,  the  more  important  one 
being  by  M.  Charles  de  Ribbe,  who  deals  with  great  intelli- 

fence  upon*  questions  relating  to  the  causes  of  these  fires,  their 
istory,  and  the  measures  that  should  be  taken  for  preventing 
them. 

It  was  noticed,  as  to  ownership,  and  incidentally  as  to  the 
effect  which  this  had  upon  surveillance  and  prevention,  that 
the  richest  portion*  and  that  chiefly  devoted  to  the  Cork-oak, 
belonged  to  many  small  proprietors,  while  the  poorer  parts,  cov- 
ered with  the  Maritime  Pine,  and  largely  devoted  to  rcsinage, 
was  owned  by  a  few  persons,  some  of  them  having  tracts  of 
several  thousand  hectares  each.  It  was  natural  to  expect 
that  the  former  were  better  cared  for,  and  that  the  greatest 
precautions  had  come  to  be  adopted  for  preventing  the  origin 
of  fires.  But  on  the  other  hand,  this  parcelling  out  into  small 
properties,  is  not  favorable  for  concerted  effort;  as,  in  case  of 
danger,  every  man  would  be  most  anxious  to  save  his  own, 
while  the  wealthy  owners  of  large  estates  could  more  easily 
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associate  in  the  adoption  of  measures  for  their  common  wel- 
fare, and  that  a  more  systematic  eftort  might  bring  a  better 
result. 

JUit,  in  the  present  instance,  although  there  was  a  great 
diversity  in  ownership,  and  the  woodlands  were  for  the  most 
part  contiguous,  or  at  least  with  no  large  clearings  interven- 
ing,— however  diverse  the  local  interest  might  be,  they  were 
menaced  with  a  common  danger.  The  inquiries  undertnken 
in  this  instance,  brought  out,  as  might  have  been  expected,  a 
great  variety  of  opinions  as  to  causes  and  prevention,  as  each 
one  reasoned  i'rom  his  own  standpoint,  and  from  the  little 
circle  of  observation  around  him.  They  very  generally 
agreed  in  this,  that  means  should  be  devised  for  preventing 
their  neighbors'  fires  from  running  over  their  own  possessions, 
.  but  were  more  or  less  widelv  variant  as  to  the  remedies  that 
should  apply  to  the  whole. 

As  to  the  causes,  M.  Fare  arranges  them  under  two  classes : — 
the  one  purely  intrinsic  and  belonging  to  all  woodlands,  and  the 
other  exceptional,  and  produced  by  the  special  circumstances 
thut  have  been  already  noticed.  It  was  chiefly  to  the  latter, 
that  these  sweeping  disasters  might  be  attributed,  since  two- 
thirds  of  the  Department,  having  a  different  soil  and  forest 
growth,  but  otherwise  the  same  rains  and  drouths,  and  the 
same  exposure  to  the  sun,  sufiered  no  inconvenience  from  this 
cause. 

The  fires  were  generally  started  by  careless  hunters,  by 
smokers,  by  charcoal  burners,  and  very  often  from  a  practice 
of  setting  fires  for  the  purpose  of  clearing  off  the  mosses, 
herbage,  brambles,  and  rubbish,  in  which  it  was  sjenerally  in- 
tended to  keep  the  tire  smouldering  under  a  covering  ot*  turf, 
but  which  in  a  dry  and  windy  time  might  easily  escape  control. 

This  inquiry  resulted  in  the  enactment  of  a  law,' limited  to 
twenty  years  from  April  13th,  1870,  the  date  of  its  passage,  the 
leading  features  of  which  were  as  follows: 

The  Prefect,  with  the  advice  of  the  General  Council,  was 
to  fix  the  time  in  each  year,  within  which  no  fires  were  to  be 
kindled  within  the  woodlands,  or  within  200  meters  of  their 
borders,  for  any  pretext  either  of  Forestry  or  agriculture. 
Notices  of  this  order  were  to  be  posted  fifteen  days  previous 
to  the  forbidden  season. 

At  times  not  included  within  this  season,  fires  might  be 
built,  provided  the  spac6  be  inclosed  by  protecting  trenches. 

Between  adjacent  properties,  a  cleared  avenue  should  be 
maintained,  at  the  joint  cost  of  the  owners.  The  power  of 
arresting  offenders  was  extended,  and  vigilance,  especially  in 
the  dangerous  season,  was  increased.      The  fines  were  to  be 
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not  less  than  20  nor  more  than  500  francs, — but  these  were  to 
be  in  addition  to  the  damages  that  might  ensue. 

At  a  somewhat  later  period,  frequent  and  disastrous  fires 
occurring  in  the  region  of  the  Landes,  in  South  Western 
France,  in  the  young  Pine  forests,  led  to  another  investigation 
by  direction  of  government,  by  M.  Far6,  and  an  extended  re- 
port was  mude,  but  not  leading  to  any  special  law.  In  visit- 
ing this  region  in  1881,  I  learned,  upon  inquiry,  that  these 
fires  had  ceased  to  be  troublesome,  and  was  told  that  they  had 
probably  been  set  for  a  malicious  end,  a  certain  family  owning 
extensive  tracts  of  Pine,  being  the  heaviest  losers.  Through 
some  financial  failure,  great  numbers,  acting  under  the  advice 
of  members  of  this  family  had  lost  their  little  all,  and  to 
revenge  this  grievance,  these  fires  had  been  set. 

But  returning  to  the  question  before  us,  as  it  is  presented  in 
the  United  States  and  Canada, — and  reasoning  upon  the  as- 
sumption that  destructive  fires  are  very  generably  avoidable 
with  proper  caution,  I  will  attempt  to  draft  a  bill,  that  with 
some  modifications  might  be  made  applicable  in  any  of  the 
States,  Territories,  or  Provinces,  and  which,  if  sustained  by 
public  sentiment,  and  properly  enforced,  could  not  fail  to  ren- 
der these  disasters  less  frequent,  if  they  did  not  hinder  their 
occurrence  entirely.     I  will  give  it  the  title  of — 

**  An  Act  to  Prevent  the  Occurrence  op  Field  and  Forest 

Fires." 

Be  it  enacted^  etc. 

Section  1.  It  shall  be  the  duty  of  the  Board  of  Supervisors 
[County  Commissioners,  or  other  authority  in  charge  of  the 
public  business  of  counties],  in  districts  liable  to  suffer  injury 
from  forest  fires,  to  establish  rules  restricting  the  setting  of 
fires  in  fields  or  woodlands,  and  forbidding  them  entirely,  in 
what  experience  has  shown  to  be  a  dangerous  season  of  the 
year.     These  rules  may  be  revised  annually. 

§  2.  In  every  township,  the  inhabitants,  when  assembled  at 
their  annual  town  meetings,  may  elect  as  many  Fire  Wardens 
as  they  may  determine  by  a  public  vote.  It  there  be  more 
than  one,  the  district  of  each  one  shall  be  described  by  roads 
or  natural  boundaries,  a  record  of  which  shall  be  made  in  the 
ofiice  of  the  town  clerk. 

§  3.  It  shall  be  the  duty  of  the  Fire  Warden,  in  case  of  a 
spreading  and  dangerous  fire,  to  take  the  chief  direction  of 
measures  for  arresting  its  progress,  and  he  may  order  any 
citizen  to  assist  in  this  labor,  under  the  penalties  hereinafter 
mentioned. 

§  4.  In  the  absence  of  the  Fire  Warden,  the  Supervisor  [or 
other  officers  iu  charge  of  town  business]  may  designate  in 
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writing  some  person  to  perform  the  duties  of  such  Fire  War- 
den, and  the  person  so  appointed  shall  have  the  same  author- 
ity as  if  duly  elected. 

§  5.  In  cases  of  great  danger,  a  Fire  Warden,  with  the  ap- 
probation of  a  Justice  of  the  Peace,  may  order  back  tires  to 
be  get,  or  property  to  be  destroyed,  to  stop  the  progress  of  the 
tires.  Any  structures  thus  destroyed  shall  be  paid  for  as  a 
county  charge. 

§  6.  The  expenses  necessarily  incurred  in  stopping:  the  pro- 
gress of  a  forest  tire,  shall  be  audited  and  paid  by  the  Board 
of  Supervisors  [or  other  county  board,  as  the  case  may  be],  as 
a  county  charge.  It  shall  be  lawful  for  the  inhabitants  at 
town  meetings  to  fix  the  rate  that  may  be  paid  for  services  in 
arresting  a  spreading  fire,  and  to  limit  the  total  sum  that  nuiy 
be  paid  :  but  in  no  case  shall  any  allowance  be  made  for  serv- 
ices to  any  person  through  whose  act  or  negligence  a  tire 
originated,  nor  shall  payment  be  made  for  losses  incurred, 
otherwise  than  as  mentioned  in  the  last  preceding  section  of 
this  act. 

§  7.  No  person  shall,  at  any  time  within  the  season  prohib- 
ited under  the  first  section  of  this  act,  set  fires  in  any  field  or 
woodland,  for  the  jmrpose  of  burning  brush,  or  clearing  the 
land  for  agricultural  purposes,  or  for  improving  the  pasturage. 

§  8.  No  person  shall,  at  a  season  not  included  in  this  pro- 
hibited period,  apply  fires  in  any  field  or  woodland,  for  the 
purpose  of  clearing  or  improvement,  without  first  obtaining 
permission  from  the  Fire  Warden  of  his  district.  He  shall 
also  notify  any  neighbors  who  may  have  fields  or  woodlands 
adjacent,  and  liable  to  injurj^  at  least  one  day  previous  to  the 
setting  of  such  fires. 

§  9.  No  person  shall  kindle  any  fire  in  any  woodland,  or 
within  two  hundred  yards  of  its  borders,  unless  the  combust- 
ible materials  be  first  cleared  away  within  six  feet  of  the  place 
where  it  is  kindled: — Nor  shall  any  such  fire  be  left,  until  it 
is  fully  extinguished,  or  safely  covered. 

§  10.  In  the  making  of  charcoal,  there  shall  be  provided  at 
least  one  barrel  full  of  water  to  each  pit,  with  pails  in  readi- 
ness for  use  in  the  case  of  a  fire  escaping  and  liable  to  spread. 
All  combustible  materials  shall  be  cleared  away  to  a  distance 
of  fifty  feet  from  the  pits  or  kilns  in  which  charcoal  is  made. 

§  11.  It  shall  be  the  duty  of  railroad  companies,  to  cause 
the  dead  herbage,  and  other  inflammable  materials  within 
their  right  of  way  to  be  carefully  burned  oft',  once  a  year,  at 
a  time  when  this  can  be  safely  done,  and  with  a  suflicient 
force  in  readiness  to  prevent  injuries  therefrom. 

§  12.  In  districts  where  it  is  a  common  custom  to  provide 
against  the  spreading  of  field  fires  by  plowing  strips  of  land, 
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and  burning  off  between  them,  such  strips  may  be  plowed 
and  burned  once  in  a  year,  along  the  boundary  of  adjacent 
properties,  and  along  lines  of  railroad,  at  the  joint  expense 
ot  the  owners.  In  case  that  either  of  said  owners,  upon  re- 
quest from  the  other,  shall  neglect  to  do  his  share  of  the 
labor,  it  may  be  done  by  the  other,  and  one-half  of  the  cost 
thereof  may  be  collected,  as  in  an  action  for  debt. 

§  13.  And  whereas,  experience  has  shown  th^t  great  bene- 
fits result  from  the  maintenance  of  cljeared  avenues  in  a  for- 
est, for  the  control  of  forest  fires,  it  is  hereby  enacted,  that 
wherever  a  line  of  property  between  two  owners  runs  through 
a  woodland,  and  whenever  the  Fire  Warden  shall  deem  the 
measure  necessary,  lie  may  direct  the  owners  to  dear  and 
maintain  such  an  open  space,  of  not  less  than  fifty  feet  in 
width,  halt*  pf  it  being  on  each  side  of  the  line,  and  the  ex- 
penses to  be  equally  borne  by  the  owners  thereof. 

§  14.  It  is  forbidden  to  throw  down  a  burning  match,  or  any 
lighted  ciirar  or  other  burning  object,  in  any  field  or  woodland, 
without  immediately  extinguishing  the  same.  It  is  also  for- 
bidden to  use  tow,  or  other  material  liable  to  hold  fire,  as  a 
gun-wad.  It  is  further  forbidden  to  discharge  any  fire-arms 
within  a  forest,  during  the  period  that  is  designated  as  dsm- 
gerous,  by  the  Board  of  Supervisors,  [or  other  county  au- 
thority.] 

§  15.  The  following  penalties  are  imposed  for  each  viola- 
tion of  the  provisions  of  this  act : 

For  disol)eying  the  orders  of  a  Fire  Warden,  from  $5  to 
$50. 

For  setting  running  fires  in  the  forbidden  season,  from  $50 
to  $500. 

For  setting  fires  in  the  season  not  forbidden,  but  without 
permission  from  the  Fire  Warden,  or  notice  to  neighbors,  $5 
to  $50. 

For  kindling  fires  in  violation  of  §  8,  or  for  neglecting  the 
requirement  in  §  9,  from  $5  to  $50. 

For  neglecting  the  requirement  in  §  10 — from  $5  to  $10  per 
mile. 

And  in  case  of  non-payment  of  tines,  the  person  upon  con- 
viction may  be  imprisoned  in  the  county  jail  one  day  for 
every  $2,  of  the  fine  imposed. 

§  16.  It  is  further  provided  that  in  addition  to  the  foregoing 
penalties,  every  railroad  company,  and  every  person,  through 
whose  act  or  negligence  a  field  or  forest  fire  originates,  shall 
be  liable  to  pay  the  damages  which  such  fire  may  occasion. 

§  17.  And  be  it  further  enacted,  that  the  Board  of  Super- 
visors [or  other  county  authorities,]  may  cause  printed  no- 
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tices,  stating  the  times  when  running  fires  are  pi'ohibited,  and 
thevarious  penalties  mentioned  in  this  act,  to  be  posted  in 
each  school-liouso,  and  at  such  places  as  election  notices  are 
posted,  throughout  the  county,  or  in  such  towns  as  they  may 
deem  proper,  and  the  expenses  of  this  may  be  made  a  county 
charge. 

§  18.  All  penalties  incurred  under  this  act,  shall  be  prose- 
cuted by  the  Fire  Warden  of  the  District  before  a  Justice  of 
the  Peace,  and  in  the  name  of  the  people.  The  moneys  re- 
covered, are  to  be  paid  into  the  County  treasury,  to  be  a()|>lied 
first  to  the  payment  of  expenses  incurred  jinder  this  act,  in 
the  extinguishment  of  forest  tires,  and  if  any  remain  over, — 
for  the  support  of  roads  and  bridges  in  the  towns  wliere  the 
fines  were  incurred. 

§  19.  This  act  shall  take  effect  immediately. 

I  have  thus  presented  the  outlines  of  a  i)Uin'of  legislation, 
which  I  think  might  be  modified  to  meet  the  wantsof  every 
part  of  the  country.     It  embraces  the  following  principles: 

1.  A  local  option  in  the  county  authorities,  who  would  be 
best  able  to  judire  of  local  wants  and  circumstances. 

2.  A  recognized  authority  in  directing  o[»erations,  as  in  the 
case  of  city  fires,  where  the  Cliief  of  a  Fire  Department,  or 
his  representative:^  may  compel  assistance  in  case  of  fires. 

8.  A  county  charge  for  necessary  expenses.  This  is  justi- 
fied and  sillowed  in  the  case  of  property  destroyed  by  a  mob, 
upon  the  princi|ile  that  the  county  owes  |»rorcction  to  its  citizens 
and  that  having  provided  an  agency  in  its  civil  officers-,  fi»r  the 
prevention  of  crimes,  and  the  protection  of  property, — which 
may  be  expanded  to  meet  an  emergency  at  any  time, — it  is 
bound  to  exercise  this  power  for  prevention  and  protection, — 
or  pay  the  losses  that  may  happen  from  failing  to  do  so; 

4.  Personal  responsibility  in  the  use  of  tire,  and  penalties 
for  carelessness,  whether  damages  ensue  or  not. 

6.  Responsibility  for  damages  resulting  from  fires,  as  a  mat- 
ter of  common  justice,  and  upon  the  general  principle,  that 
if  any  person  injures  the  property  of  another,  he  shall  pay 
him  for  it.  , 

6.  A  pecuniary  fine  for  carelessness  and  wrong  doing,  which 
may,  within  certain  limits  be  proportioned  to  the  offense, — or 
a  personal  punishment  in  default  of  payment. 

In^tu<lying  this  subject,  we  can  not  fail  to  notice,  how 
much  of  these  calamities  is  avoidable,  with  due  caution: — how 
much  might  be  saved,  by  a  little  timely  thought,  and  habitual 
care, — and  how  might  be  gained,  by  instilling  into  the  minds 
of  the  young, — in  our  families  and  our  schools  those  habits 
of  caution  and  prudence,  and  regard  for  the  rights  of  others, 
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that  would  in  future  prevent  so  many  of  these  losses  that  we 
now  deplore. 

Mr.  Bernhard  E.  Fernow,  having  prepared  a  Report  upon 
the  Management  of  Burned  Forests,  and  effect  upon  tlie  Soil 
and  Forest  Growth,  and  not  being  in  attendance,  liis  Report 
was  read  by  the  Recording  Secretary,  as  follows: 

Management  of  Burned  Forests,  and  the  Effect  op  For- 
est Fires  on  the  Soil  and  Forest  Growth. 

It  is  evident,  that  the  management  of  a  burnt  forest,  f.  ^., 
the  efforts  to  repair  the  damage  done  by  the  fire  to  the  stand- 
ing growth,  as  well  as  to  the  soil  and  to  the  prospective  value 
of  the  forest,  must  depend  not  only  on  the  requirements  of 
the  kind  of  trees  of  which  the  forest  is  composed,  and  the 
system  of  management,  for  which  the  forest  was  intended,  but 
also  on  the  intensity  of  the  fire  and  the  degree  of  injury,  which 
has  been  inflicted  upon  the  growth.  We  have  to  study  the 
influence  of  the  fire  on  the  soil  and  on  the  standing  timber,  be- 
fore we  can  decide  upon  the  treatment. 

When  we  contemplate  the  fnethod  of  the  prairie  settler,  or 
the  Kossack  of  the  Russian  steppes,  burning  over  his  grazing 
lands  with  a  view  of  encouraging  the  sprouting  of  new  gras^ 
of  enriching  the  soil  for  a  richer  verdure,  we  might  be  tempted 
to  consider  the  burning  over  of  a  forest  tract,  if  only  kept 
within  bounds,  so  as  not  to  injure  the  timber,  as  beneficial, 
after  all,  to  the  growth  of  trees.  But  here  we  are  drawing  a 
mistaken  analogy ;  for,  whilst  the  production  of  grass  and 
herbs,  in  fact,  of  all  agricnitural  vegetation,  depends  mainly 
on  the  mineral  richness  of  the  soil,  in  Forestry  this  factor  of 
the  growth  takes  a  very  difl'erent  part.  The  tree  lives 
mainly  from  the  air,  its  bulk  is  made  up  by  the  deconiposi- 
tion  of  the  carbonic  acid  of  the  atmosphere  and  of  water. 
The  influence  of  the  soil  on  the  forest  growth  is  almost  en- 
tirely based  on  its  physical  properties,  and  of  these  especially 
on  its  capacity  of  absorbing  and  retaining  moisture,  the  main 
agent  ot  successful  tree  growth. 

The  yearly  fall  of  leaves  and  dead  branches  and  twigs,  not 
only  returns  to  the  soil  the  greatest  part  of  any  mineral  sub- 
stances absorbed  bj'  the  trees,  and  thus  sufliciently  rentws,  if 
that  were  necessary,  the  richness  in  inorganic  elements,  but, 
by  the  decay  of  this  vegetable  mold,  a  soil-cover  is  formed, 
which  eminently  possesses  the  desired  quality  of  receiving  the 
atmospheric  precipitations  and  returning  the  same  to  the  trees 
as  needed;  besides  this  vegetable  mold   or  " /mmus,"  being  a 
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bad  condactor  of  heat,  it  counteracts  the  drying  effect  of  the 
scorehin?  sun,  wherever  the  crown-cover  of  the  thinly  foliaged 
species  or  of  the  sparcely  standing  trees  does  not  afford,  suf- 
ficient protection  for  the  soil. 

Now  this  cover  is  first  attacked  by  the  devouring  flames, 
and  is  converted  into  ashes  to  a  greater  or  less  depth,  accord- 
ing to  the  season  when  the  fire  occurs  and  the  consequent  rela- 
tive humidity  of  the  soil ;  and  by  its  destruction,  the  inherent 
favorable  physical  qualities  are  removed  from  the  soil.  Es- 
pecially where  the  natural  conditions  of  the  underlying  soil 
are  of  a  poor  description,  such  as  the  dry  sands  of  the  diluvial 
plains,  the  destruction  of  the  ^^  humus"  accumulated  through 
many  years  often  seriously  affects  the  capacity  of  the  soil  for  , 
successful  tree  culture;  and  when,  to  crown  the  disaster, 
the  protecting  cover  of  the  trees  themselves  has  fallen  a 
victim  to  the  ravaging  element,  giving  access  to  wind  and  the 
parching  sun,  the  ingenuity  of  a  forester  will  indeed  be 
taxed  to  the  utmost  to  restore  the  necessary  conditions  of  for- 
est growth  ;  nay,  it  may  become  almost  impossible  !  Although 
the  tire  may  not  have  attacked  the  standing  timber,  yet  the 
injurious  effect  will  be  visible  years  hence,  when  the  trees  are 
cut;  one  or  several  smaller  annual  rings  following  the  years 
after  the  catastrophe,  will  note  the  consequent  decline  of 
growth,  or.  to  borrow  a  financial  expression,  a  reduction  of 
the  yearly  dividend. 

The  vitality  of  the  trees  may  be  impaired  by  the  action  of 
tlie  scorching  flames  on  the  cambium  layer,  and  even  if  util- 
ized at  once,  the  injured  butt  logs,  the  most  valuable  ones, 
will  often  count  a  considerable  deficit  in  the  estimate  of  tim- 
ber. In  hard-wood  forests,  where  the  reproduction  is  ex- 
pected from  the  stocks,  as  in  the  coppice,  the  reproductive 
power.is  injured  in  proportion  to  the  degree  of  heat  developed 
by  the  fire.  In  the  pineries,  where  reproduction  can  only  be  ex- 
pected from  the  seed,  the  young  seedling  falls  the  first  victim 
of  the  merciless  foe.  Where  the  fire  kills  the  original  ffrowth, 
or  causes  its  speedy  death,  the  conditions  of  forest  growth  are 
at  once  changed,  and  those  alternations  of  species  occur,  which 
are  a  natural  consequence  of  the  change  of  these  conditions. 
The  shade-loving  and  shade-bearing  s|>ecies  find  as  favorable 
inducements,  and  the  light-seeded  ones,  which  produce  seed 
plentifully  and  give  it  to  the  distributing  winds,  take  posses- 
sion of  the  place,  excluding  by  their  rank  and  vigorous 
growth  the  existence  of  their  more  pretentious  and  slow- 
growing  brethren.  Unfortunately,  the  latter  ones  are  the 
more  valuable  kinds.  Yet  we  must  be  thankful  that  the  tribes 
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of  Birches,  Poplars,  Cherries,  and  Willows,  will  be  satisfied 
with  the  unsatisfactory  conditions  presented  to  them  by  the 
burned  forest,  because  their  decaying  foliage  and  the  cover 
they  afford  to  the  soil  recuperates  in  time  the  powers  of  the 
same  to  bear  a  better  crop,  and  recalls  to  useful  production 
the  ruined  waste.  I  may  be  allowetl  here  to  quote  Prof.  C. 
S.  Sargent's  description  of  this  process: 

"If  a  forest  is  destroyed  by  lire,  which  kills  the  trees  and 
undergrowth  of  shrubs  and  herbs,  the  same  species,  except,  in 
the  case  of  Pome  of  our  least  valuable  trees,  rarely  spring  up 
again.  Let  us  take  the  case  of  a  White  Pine  forest.  If  a 
forest  of  White  Pine  is  destroyed  by  fire,  this  tree  does  not 
spring  up  acrain.  The  land  which,  if  only  a  part  of  the  trees 
*  had  been  cut,  would  have  continued  to  produce  Pines  indefi- 
nitely, is  not  covered  again  with  any  growth  of  trees  for  a 
considerable  period.  The  fireweed  first  makes  its  appearance. 
The  light  seed  of  this  plant  is  often  blown  for  a  long  distance, 
and,  falling  upon  the  bare  ground,  germinates  quickly  and 
finally  covers  the  burnt  surface  with  vegetation.  Birds  drop 
the  seeds  of  raspberries  and  blackberries,  which  find  sufiicient 
nourishment  and  light  for  germination.  These,  as  they  grow, 
cover  the  ground  and  afford  protection  to  the  stones  of  the 
little  Mountain  Cherry,  dropped  by  birds  also,  or  the  light 
seeds  of  the  Gray  Birch,  or  some  of  the  Willows  or  Poplars, 
which  are  constantly  blowing  about,  and  which  will  germinate 
anywhere  upon  unshaded  ground,  however  barren. 

These  are  generally  the  first  trees  which  succeed  a  White 
Pine  forest,  destroyed  by  tire;  but  years  often  elapse  before 
the  ground  is  covered  even  with  such  trees. 

Nature  works  slowly,  and  the  wounds  made  by  fire  on  the 
earth's  covering  of  trees,  are  only  healed,  under  the  most  favor- 
able conditions,  through  the  gradual  growth  and  decay  of  many 
generations  of  plants.  The  Cherries,  and  the  Birch  and  Pop- 
lars are  short-lived;  and,  unless  burned  up  (when  the  same 
process  of  recovering  the  soil  comiQences  again^,  are  succeeded 
by  more  valuable  broad  leaved  trees.  Squirrels  and  other  an- 
imals deposit  acorns  and  nuts  in  the  ground,  and  the  wind 
brings  the  seeds  of  Maples,  Ashes,  and  the  valuable  Birches. 
Such  seeds  find  protection  among  the  Poplars  and  Willows, 
which  had  sprung  up  on  the  burned  land;  and,  as  these  die, 
the  more  valuable  trees  get  a  chance  to  grow,  and  gradually 
occupy  the  ground.  This  new  forest  of  hard-wood  trees,  if  pro- 
tected from  fire,  will  long  occupy  the  ground,  and  the  original 
Pine  forest  will  not  appear  again,  until  the  land,  long  enriched 
by  an  annual  deposit  of  leaves,  has  been  again  stripped  of  its 
tree  covering,  and  mellowed  by  years  of  cultivation.    The  dif- 
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ferent  processes,  however,  by  which  White  Pine  land,  on  which 
the  forest  lias  been  destroyed  by  fire,  has  been  again  brought 
irrto  the  condition  to  jiroduce,  spontaneously,  another  crop  of 
Pine,  have  occupied  a  long  period  of  time — so  long,  indeed,  that 
it  must  extend  through  generations  of  human  lite.  The  forest 
fire,  then,  which  destroyed  the  Pine  trees  growing  upon  the 
land,  destroyed  also  the  capacity  of  the  land  to  reproduce  a 
similar  crop  of  trees,  during  a  period  which  may  b^  set  down 
at  from  fifty  to  one  hundred  years." 

What,  now,  can  human  ingenuity  do  to  meet  these  disas- 
trous efl['ects,  and  to  recall  to  profitable  use  a  forest  so  de- 
stroyed— so  withdrawn  from  the  production  of  valuable  tim- 
ber ?     What  is  the  best  management  of  a  burned  forest? 

Before  answering  these  questions,  let  me  recall  to  you  the 
old  adage,  that  "  an  uunce  of  prevention  is  better  than  a  pound 
of  cure" — never  more  so  than  in  this  case,  where,  what  it  took 
decades  and  centuries  to  produce,  may  be  destroyed  in  a  day, 
throuiih  criminal  carelessness  and  inexcusable  neirl^ct. 

What  mtiy,  and  ought  to  be,  done  by  legislation,  will  be  dis- 
cussed by  another  member  of  this  Congress;  let  me  only  call 
attention  to  some  advisable  means  by  which  the  forester  him- 
self may  secure  his  property,  or,  at  least,  reduce  the  danger 
and  risk  of  fire,  and  confine  it  to  smaller  limits. 

Whatever  may  be  done  in  regard  to  a  vigilant  fire  watch, 
to  careful  handling  of  fires,  outside  and  inside  the  woodlands^ 
the  following  methods  are  successfully  adopted  for  the  pur- 
pose of  restricting  the  spread  of  eventual  fires: 

In  the  plain,  and  especially  in  pineries,  the  plantations  are 
divided  into  blocks  of  an}'  desired  area,  by  openings  or  ave- 
nues, of  from  two  to  six  rods  in  width.  In  a  well-regulated 
forest  management,  these  blocks  serve  more  than  one  purpose. 
Not  only  do  they  make  jjossible  the  confinement  of  running  fire 
within  the  limits  of  the  blocks — the  opening,  or  "fire  guards," 
presenting  convenient  lines  of  defense  for  counter-fires,  etc. ;  but 
they  form,  also,  the  basis  of  an  orderly  division  of  larger  forest 
areas,  for) -urposes  of  management;  they  enable  easy  location,  by 
numbering  the  blocks;  they  facilitate  access  to  any  one  point 
of  the  forest,  and  allow  a  closer  estimation  of  the  standing 
timber.  The  avenues,  instead  of  increasing,  diminish  the  dan- 
ger of  storm-falls,  if  opened  up  at  a  proper  time,  since  the  out- 
side rows  of  trees  accustom  themselves  to  the  sway  of  the  winds, 
and,  by  taking  fiVmer  hold  with  their  roots,  adapt  themselves 
to  their  more  exposed  situation.  The  increased  accretion  of  the 
outside  rows  of  trees,  due  to  the  admission  of  the  sunlight, 
will  mostly  compensate  for  the  reduced  forest  area.  The  size 
of  the  blocks  may  depend,  not  only  upon  the  size  of  the  area 
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80 to  be  divided;  but, also,  upon  the  thorouofbness  of  the  man- 
agement, and  especially  upon  the  degree  of  danger  from  fires. 
For  the  latter  reason,  resinous  woods  should  be  divided  iiilo 
smallest  blocks,  and  the  fire-jjuards  should  be  broadest.  In 
Prussia  the  blocks  are  generally  made  one  hundred  to  two 
hundred  acres,  and  the  form  is  mostly  an  oblong,  the  most 
convenient  form  for  removing  the  timber  from  the  blocks.  In 
the  mountains,  the  divisions  are  best  adapted  to  the  confiuration 
of  the  ground.  Here,  as  well  as  in  the  plain,  it  is  advisable  to 
arranore  these  openings,  so  as  to  serve  eventually  as  roads.  It  is 
now  the  maxim  in  Europe,  that  the  first  requirement  of  a  well- 
conducted  forestry,  is  a  properly  constructed  system  of  ronds. 
If,  in  this  country,  the  conditions  do  not  yet  call  for  such  or- 
derly management,  the  time  will  not  be  far  distant,  when,  at 
least  in  Eastern  States,  and  near  wood-rising  centers,  similar 
attention  to  detail  will  be  requisite,  and  the  economy  of  such 
order  will  be  apparent. 

Where  the  risk  of  fire  is  occasioned  by  the  proximity  of  a 
railroad  (and  as  long  as  efficient  spark  arresters  are  not  in- 
vented, or  their  use  not  enforced),  recourse  may  be  had  to  the 
formation  of  safety-belts  along  the  endangered  line.  Such  a 
belt  consists  of  a  belt  of,  say,  sixty  or  seventy  feet  nlong  both 
sides  of  the  railroad,  cleared  of  all  timber,  and  kept  free  from 
inflammable  rubbish,  which  spaces,  where  opportunity  offers, 
may  be  ptit  to  agricultural  use.  In  Prussia,  very  otten,  the 
track-walkers  use  the  ground  for  their  gardens  and  potato 
patches. 

Or,  if  the  ground  shall  not  be  spared  from  timber-culture, 
the  growth  of  a  thin  foliaged  desiduous  species,  like  the  Birch, 
may  be  allowed  on  such  a  belt,  taking  care,  however,  to  clear 
away  any  casual  undergrowth  and  litter,  whieh,  by  its  inflam- 
mability, would  increase  the  danger. 

The  plowing  up  of  a  few  furrows,  or  a  ditch,  between  the 
belt  and  timber,  is  a  cheap  additional  precaution. 

The  practice  or  burning  the  rubbish  after  clearing,  to  avoid 
dangers  from  fire,  cun  be  recommended  only  where  no  other 
precaution  will  do,  or  where,  as  sometimes  in  Pine  woods,  the 
additional  danger  of  destructive  insects  may  be  increased  by 
oflering  a  favorable  breeding  place  in  the  dry  litter.  Other- 
wise, as  has  been  stated,  any  tiring  must  be  considered  injuri- 
ous to  the  capacity  of  the  soil,  and  especially  on  sand}'  soils, 
with  only  a  thin,  humus  cover,  it  may  prove  utterh'^  ruinous. 

In  regard  to  the  management  of  a  burned  forest,  it  must  not 
be  forgotten  that  the  consideration  of  this  question  involves  a 
financial,  as  well  as  a  purely  forestal  problem.  In  this  country, 
especially,  where  the  desire  of  realizing  all  the  value  for  the 
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present,  without  regard  to  the  future,  is  prevalent,  the  distance 
and  the  fastidiousness  of  the  market,  the  lack  of  demand  for 
inferior  grades  and  for  fire-wood,  may  often  preclude  all  efforts 
to  exercise  any  systematic  forest  management. 

Considerations  for  the  financier  would  be  the  following: 
The  possibility  of  utilizing  the  remaining  timber  at  any 
profit,  or,  at  least,  at  cost  of  working  it. 

The  value  of  the  loss  in  accretion  by  the  impaired  vitality 
of  the  timber. 

The  loss  of  ground  rent  for  the  time  of  reforestation  and 
growth  to  the  size  of  the  destroyed  forest. 

A  change  of  system  of  management — for  instance,  from 
coppice  to  timber  forest,  or  from  forest  culture  to  agriculture. 
Clioice  of  a  more  valuable,  or  a  quicker  growing  species,  for 
reforestation,  instead  of  the  former  slow  grower  or  less  valua- 
ble timber,  etc. 

The  financial  question  (which  is  of  a  local  character),  set 
aside,  the  treatment  depends  on  the  species,  and  on  the  system 
of  management  adopted.  In  the  coppice,  when  the  stems 
have  been,  not  only  blackened,  but  partly  burned,  the  only 
plan  which  can  be  recommended,  is  to  clear  at  once  at  the 
pro[>eiv?eason.  Otherwise^  decay  will  set  in,  and  the  vitality 
of  the  stocks  will  be  greatly  impaired.  The  same  rule  nniy 
behest  applied  to  young  plantations  of  deciduous  trees;  the 
new  sprouts  will,  if  property  thinned,  in  most  cases,  and 
with  most  species,  soon  replace  the  cover.  It  is,  however,  in 
the  further  management  of  these,  to  be  considered,  that  the 
rate  of  growth  of  sprouts  is  different  from  that  of  seedlings; 
and  that,  though  the  sprouts  of  most  species  will  show  a 
thriftier  growth  in  the  first  years,  their  lieight  accretion  re- 
laxes earlier,  and  they  attain  their  greatest  mass  accretion  and 
their  maturity -sooner  than  seedlings,  and  thus  call  for  a  short- 
ening of  the  rotation. 

As  regards  the  retaining  of  such  groups  of  trees,  or  of  in- 
dividual trees,  as  were  not  injured  by  the  fire,  this  is  a  temp- 
tation to  which  we  must  yield  only  with  caution,  since  their 
shade  may  be  injurious  to  the  young  shoots  around,  impeding 
their  growth. 

In  larger  grow^ths,  intended  for  timber  forests,  if  the  injury 
does  not  extend  to  a  total  destruction  or  nearly  so  of  the  trees, 
it  must  be  kept  in  mind  that  a  fire  induces  earlier  maturity, 
and  that,  where  a  healing  from  the  ett'ects  of  the  fire  can  not 
be  expected,  the  utilization  of  the  timber  with  a  view  of  nat- 
ural re- seeding,  or  else  clearing  followed  by  immediate  refor- 
estation, should  be  adopted. 
Where  the  destruction  is  a  total  one,  no  wiser  plan  than 
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immediate re-plantiiig can  be  recommended;  this  is  especially 
the  only  measure  ^vith  resinous  trees,  which  are  almost  cer- 
tain to  lose  their  ground  entirely^  if,  after  a  fire,  left  to  them- 
selves in  the  struggle  for  existence. 

It  is  not  to  be  forgotten  that  the  dead  trees  remaining  offer 
the  very  best  opportunity  for  an  increased  development  of  in- 
jurious insects. 

In  forests  of  deciduous  trees,  where  the  heat  of  fires  gener- 
ally is  not  as  intense  as  in  Pine  woods,  it  maj'  be  a  cheap-plan 
to  await  a  new  growth  from  the  stocks,  and  by  carefiilly  nurs- 
ing the  more  valuable  species,  cutting  back  the  less  valuable 
ones,  eventually  filling  up  bare  spots  by  planting  or  seeding 
shade  enduring  species,  to  recover  in  time,  the  lost  ground  for 
the  valuable  species. 

In  this,  as  in  every  other  problem  of  Forestry,  it  is  impossi- 
ble to  prescribe  definite  rules  that  will  cover  all  requirements 
of  particular  cases.  A  thorough  elementary  knowledge  of 
the  conditions  of  forest  growth  alone,  will  enable  the  forester 
to  decide  what  methods  to  adopt  for  the  restoration  of  the 
lost  growth,  and  to  repair  the  damage  inflicted  by  tires  upon 
the  soil  and  the  forest." 

Mr.  John  S.  Hicks,  appointed  at  the  Montreal  meeting,  to 
report  upon  the  White  Pine,  made  a  communication  partly 
verbal,  and  accompanied  by  specimens  of  the  wood. 

Mr.  Robert  W.  Furnas  read  a  paper  upon  the  formation  of 
rings  of  wood  growth,  illustrated  by  specimens  tending  to 
show  that  the  number  of  rings  in  a  section  is  not  certain  evi- 
dence of  the  age  of  the  tree.  He  also  exhibited  an  extensive 
series  of  woods,  framed,  and  other  specimens,  chiefl\'from  the 
Pacific  coast.  A  general  discussion  ensued  upon  the  subject 
of  wood  growth,  in  which  Prof.  BuDP  exhibited  specimens  of 
the  Populus  alba^  admitting  of  a  fine  finish  and  proper  for 
yahiable  uses.  Messrs.  Foster,  Hough,  Furnas,  Budd,  Min- 
lER,  JoLY,  Hicks  and  Bessey  made  remarks,  and  the  Congress 
passed  a  vote  of  thanks  to  Mr.  Furnas  for  the  interesting 
collection  which  he  had  exhibited. 

Mr.  Oliver  Gibbs,  Jr.,  Secretary  of  the  Minnesota  State 
Horticultural  Society,  applied  for  permission  to  publish  such 
of  the  papers  presented  at  the  session  as  might  be  deemed  of 
interest  to  his  society.  Permission  was  given,  and  the  Re* 
cording  Secretary  was  directed  to  furnish  him  with  a  list  of 
of  the  papers  for  selection. 
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Dr.  Franklin  B.  Hou«u  then  read  a  paper  entitled,  *M550- 
ciation  of  Inftrests  in  Forest  Culture"  and  another  paper  enti* 
tied,  "  On  the  Maintenance  and  Renewal  of  Forest  Tree  Planta- 
tions upon  the  Prairies.'' 

Mr.  SuEL  Foster  made  some  remarks  upon  the  latter,  stat- 
ing as  the  result  of  his  experience  that  in  clearing  oft*  of  arti- 
ficial plantations  upon  prairie  land,  it  is  preferable  to  cut 
clean,  and  start  anew. 

Mr.  H.  G.  JoLY  next  read  a  pa[»er  entitled,  "  The  Study  of 
Forestry  as  an  Important  Contribution  to  Practical  Education. '^ 

Prof.  Edward  Daniels  read  a  paper  entitled,  "  How  ShaU 
the  Schools  be  made  Interested  in  Forestry?  " 

A  communication  was  received  from  Gen.  Hermann  Haupt, 
Manager  for  the  Northern  Pacific  Railroad  Company,  inviting 
the  Association  to  an  Excursion  upon  their  road.  The  thanks 
of  the  Congress  were  voted  to  Gen.  Haupt  for  this  courtesy, 
and  Mr.  J.  Fletcher  Williams  was  requested  to  ascertain  the 
details  of  arrangement. 

Prof.  Wm.  R.  Lazbnby,  from  the  Committee  appointed  the 
day  previous,  to  report  upon  Tree  Planting,  made  the  follow- 
ing report: 

Report  op  Committee  upon  Tree  Planting. 

"Forest  Trees  exist  mainly  for  use,  and  no  knowledge  per- 
taining to  the  subject  of  Forestry  is  more  essential  than  to 
know  how  to  raise  them.  Trees  may  be  planted  for  at  least 
three  distinct  and  special  purposes : 

1.)  For  Timber. 

2.)  For  Shelter  (an  object  too  often  overlooked),  or, 
(3.)  For  Ornament. 

Your  Committee  would  emphasize  the  fact,  that  the  variety 
of  trees  grown  for  any  of  these  special  purposes,  the  manner 
of  treating  the  seed  and  raising  seedlings,  the  method  of 
transplanting  and  after  cultivation,  will  aepend  very  greatly 
upon  the  conditions  of  soil  and  climate.  Hence  the  success 
or  failure  of  tree-planting  in  one  section,  will  be  no  criterion 
for  success  or  failure  in  another.  So  variable  are  the  attend- 
ant circumstances,  that  nothing  except  a  very  general  report 
upon  the  raising  and  management  of  trees  will  be  given. 

Propagation  by  Seed.  No  specific  time  can  be  given  for  se- 
curing all  kiiids  of  tree  seeds.  As  a  rule,  they  should  be 
gathered  soou  after  they  are  ripe,  placed  upon  the  ground  and 
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covered  to  a  greater  or  less  depth  with  soil ;  the  depth  depend- 
ing largely  upon  the  amount  of  moisture.  AIL  seeds  which 
have  a  porous  covering,  like  the  Elm,  Ash,  Maple,  etc.,  should 
be  sown  in  a  carefully  prepared  seed-bed,  immediately  after 
they  are  j^athercd.  Seeds  which  have  a  firm  hard  covering, 
like  the  Locust,  retain  their  vitality  for  a  long  time,  and  may 
be  kept  in  a  cool,  dry,  equable  temperature.  Such  seeds 
should  be  thoroughly  soaked  before  being  sown.  In  many 
sections  of  the  country,  seeds  like  the  Walnut,  Acorn,  Hick- 
ory-nut, etc.,  can  be  successfully  grown  by  planting  them 
where  the  trees  are  to  permanently  stand,  rendering  trans- 
planting unnecessary.  • 

Preparation  of  Seed-bed,  For  nearly  all  hardy  deciduous 
trees,  any  open  ground  is  suitable,  provided  the  soil  be  deep, 
mellow  and  rich.  For  evergreens,  and  a  few  deciduous  trees 
like  the  Elm,  the  seed-bed  must  be  shaded.  In  propagating 
forest  trees,  it  is  well  to  grow  several  varieties  at  the  same 
time.  Some  insects,  atmospheric  trouble,  or  ill-understood 
condition  of  soil,  may  cause  a  failure  of  one  or  two  varieties, 
where  others  live  and  thrive.  If  all  should  do  well,  when  you 
come  to  transplant,  those  that  are  the  most  valuable  may  alone 
be  used. 

Transplanting  of  Seedling  Trees,  As  a  rule,  this  operation 
should  be  performed  after  the  lirst  season's  growth.  For 
some  cases,  if  the  season  has  been  unfavorable,  the  variety  a 
slow-growing  sort,  and  the  seedlings  are  U(»t  crowded,  it  njay 
be  better  to  leave  them  in  the  soil  till  another  year. 

Trees  may  be  transplanted  in  the  fall  or  spring;  these  are 

foints  that  must  be  determined  by  the  exercise  of  judgment, 
n  Forestry,  as  elsewhere,  nothing  should  be  absolutely  trust- 
ed but  your  own  senses. 

Hints  for  Planting  and  Cultivation, 

(1.)  Plant  thickly  in  rows,  with  full  purpose  to  thin  and 
prune  as  circumstances  shall  dictate. 

(2.)  Never  plant  a  tree  that  has  any  dead  or  diseased  roots. 

(3.)  Upon  a  heavy  clay  soil,  never  plant  seedlings  any  deep- 
er than  they  were  in  the  seed-bed.  On  a  deep  porous  or 
drift  soil,  they  should  be  planted  several  inches  deeper. 

(4.)  Good  cultivation  is  just  as  essential  in  a  young  Forestry 
plantation,  as  it  is  in  a  corn  field. 

Pruning  Forest  Trees,  A  straight  stem  is  always  desirable, 
and  to  secure  this,  some  pruning  is  often  necessary.  Trees 
that  are  planted  for  ornament  or  for  shelter,  should  usually  be 
allowed  to  branch  low.  Those  grown  for  timber,  should  be 
trimmed  up,  f.  e.,  all  the  lower  branches  should  be  removed. 
Care  should  be  taken,  however,  not  to  carry  pruning  so  far  as 
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to  check  growth.  All  suckers  should  be  annually  removed 
from  the  base  of  trees. 

Choice  of  Varieties.  The^  varieties  most  valuable  for  any 
given  section,  will  depend  upon  location,  and  the  demand  in 
the  nearest  market.  Locust,  Catalpa,  Chestnut,  Soft  Maple, 
Box-Elder,  Cottonwood,  Willow,  etc.,  are  varieties  which  will 
give  tlie  most  speedy  returns. 

White  Fine,  Black  Walnut,  Butternut,  Ash,  Oak,  etc., 
while  not  yielding  so  speedy  returns,  will  prove  in  many  sec- 
tions the  most  profitable  in  the  end." 

The  Rev.  N.  H.  Eoleston  presented  some  of  the  results  ob- 
tained by  inquiries  issued  by  the  Department  of  Agriculture, 
showing  the  preferences  of  species  in  Dakota  and  Minne- 
sota. 

Remarks  upon  this  subject,  and  upon  the  report  last  pre- 
sented, were  made  by  Messrs.  Burson,  Minier,  G.  W.  Wright 
and  Northrop.  Mr.  Minier  presented  some  observations 
from  his  experience  in  the  preservation  and  planting  of  seeds. 
He  remarked  that  as  a  general  rule,  a  seed  should  be  placed 
in  the  soil  to  a  depth  equal  to  three  times  its  length. 

Mr.  Northrop  strongly  deprecated  the  planting  of  large 
trees.  .  • 

Mr.  Geo.  H.  Wright  thought  that  Soft  Maple  seeds  should 
be  planted  the  same  day  that  they  were  gathered. 

Mr.  Beadle  inquired  concerning  the  planting  of  Black 
Walnuts,  and  particularly  as  to  the  necessity  of  their  freez- 
ing. In  the  discussion  that  followed,  Messrs.  Burson,  Beadle, 
Minier,  G.  W.  Wright  and  Loring  participated,  the  latter 
thinking  that  moisture  had  much  to  do  with  it. 

Mr.  J.  G.  Knapp,  then  read  a  paper  entitled,  ^^Effect  of  Cli" 
mate  on  the  Trees  of  Florida." 

The  following  named  persons  having  each  been  nominated 
by  two  members  were  duly  elected,  viz: 

Oliver  Gibes,  jr.,  of  Lake  City,  Minn. 

Joseph  8.  Sewall,  of  Saint  Paul,  Minn. 

A.  B.  Savage,  of  Saint  Paul,  Minn. 

George  P.  Peffer,  of  Pewaukee,  Wis. 

J.  M.  Underwood,  of  Lake  City,  Minn. 

It  was  announced  that  the  Excursion  upon  the  Northern 
Pacific  Railroad  would  start  from  the  Union  Depot  at  8:30 
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A.  M.,  on  the  day  following,  and  that  the  tickets  would  be  is- 
sued to  Mand'an,  Dakota,  and  retu^-n.  ' 

A  donation  of  cut  flowers  from  Messrs.  Underwood  & 
Emery^  of  Lake  City,  to  each  member  of  the  Congress  was 
then  announced,  and  upon  Motion  of  Mr.  Joly,  a  vote  of 
thanks  was  returned. 

The  President  having  an  engagement  that  wonM  prevent 
further  attendance,  made  brief  remarks  upon  retiring,  and  the 
Congress  adjourned  until  7:30  p.  m. 

Evening  Session,  Aug.  9. 

The  hour  for  meeting  having  arrived  Mr.  U.  G.  Joly,  First 
Vice  President  assumed  the  chair,  and  Prof.  A.  Leue,  pro- 
ceeded to  read  a  paper  entitled  ^^Forestal  Exhibitions  in  Con- 
nection with  Forestry  Conventions." 

Prof.  B.  Q.  Northrop,  then  addressed  the  Congress  at  some 
length,  upon  "T%6  Need  of  a  Department  of  Forestry  in  Col- 
leges," 

This  led  to  a  discussion  upon  certain  points  suggested,  in 
which  Mr.  Thane,  Prof.  Budd  and  others  participated. 

Mr.  G.  W.  Minier  then  read  a  paper  entitled  "0«  the  Meas- 
urernent  of  22  Varieties  of  Forest  Trees" 

Discussison  arose  upon  this  paper  in  which  remarks  were 
made  by  Judge  Knapp,  Prof.  Budd,  and  Judge  Higley. 

Prof.  William  Saunders,  then  read  a  paper  entitled  "Jw- 
sects  injurious  to  the  White  Pine" 

A  paper  by  Geo.  R.  Stdntz,  of  Duluth  was  then  read  by 
Mr.  J.  Fletcher  Williams,  entitled  ^'Did  the  Mound  Builders 
Plant  Trees." 

A  paper  was  read  by  Mr.  Elizur  Wright,  of  Boston,  Mass., 
entitled  "  The  Hygienic  Value  of  Forests"  % 

A  paper  written  by  Dr.  A.  Eby  of  Seebringville,  Ont.,  and: 
transmitted  by  him  to  the  Recording  Secretary  was  read  by 
title,  viz:  "i/oM?  Shall  we  Manage  our  Natural  Forests?"  • 

Prof.  B.  G.  Northrop,  offered  a  resolution  recommending 
the  appointment  of  an  "Arbor  Day  "  especially  for  the  schools, 
in  the  several  States,  and  in  Canada,  which  was  adopted. 

Mr.  Stewart  Thane,  then  moved  the  following  resolutions, 
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which  being  seconded  by  Prof.  Leub  and  discussed  by  various 
members  were  adopted,  viz; 

"  Resolved,  That  it  be  an  instruction  to  the  Executive 
Committee  of  the  American  Forestry  Congress,  to  call  a 
meeting  of  enrolled  members  at  the  opening  of  next  session 
prior  to  any  general  meeting  to  receive  reports  and  communica- 
tions, and  to  arrange  the  order  of  business. 

^^Mesolved^  That  in  the  opinion  of  this  Congress,  it  is  advis- 
able that  some  member  of  the  Executive  Committee,  or  some 
member  or  members  deputed  by  them,  shall  proceed  to  the 
next  place  of  meeting  ten  days  prior  to  such  meeting,  to  see 
that  all  necessary  preparations  be  made  for  the  reception  of 
the  Congress." 

Upon  motion  of  Mr.  Williams,  the  acting  Treasurer  was 
authorized  to  pay  the  following  bills: 

To  F.  B.  Hough,*  (Expenses  of  Recording  Sec.)  -  $14.75 
"  B.  E.  Fbrnow,  (  «  "  Cor.  Sec.)  -  -  .  2.75 
"  J.  F.  Williams,  (   «        «   Acting  Treas.)         -  8.40 

Votes  of  thanks  were  then  passed  as  follows : 

To  the  Governor  of  Minnesota  for  his  kindness  in  granting 
the  use  of  the  Capitol  for  the  meetings  of  the  Congress,  and 
for  personal  attentions : 

To  the  Mayor  of  Saiut  Paul,  and  to  the  Members  of  the 
Local  Committee  for  courtesies  and  attention  to  the  affairs  of 
the  meeting : 

To  Mr.  J.  Fletcher  Williams,  in  an  especial  manner  for 
his  constant  and  efBcient  services  prior  to  and  during  the  ses- 
sion : 

To  the  "Burlington  Cedar  Rapids  and  Northern  R.  R. 
Co.;"  the  "  Grand  Trunk  Railway  Co.,"  of  Canada,  the  "Chi- 
cago,  Minneapolis  and  Omaha  R.  R.  Co.,"  the  "St.  Paul  and 
Milwaukee  R.  R.  Co.,"  the  "  Chicago  and  Alton  R.  R.  Co.," 
tl^e  "  Michigan  Central  R.  R.  Co.,"  and  the  "  Rock  Island 
Railway  Co.,"  for  the  kindness  shown  to  the  members  of  this 
Congress  and  for  the  concessions  granted. 

To  the  gentlemen  of  the  press,  who  have  attended  and  re- 
ported the  proceedings  of  this  session  of  the  American  For- 
estry Congress. 

The  meeting  then  adjourned  to  the  call  of  the  Executive 
Committee. 
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The  following  persons  wer^  registered,  as  attending  the 
Saint  Paul  session  of  the  American  Forestry  Congress: 

Franklin  B.  Hough,  Lowville,  N.  Y.;  D.  C.  Burson,  To- 
peka,  Kan.;  J.  G.  Knapp,  Limona,  Fla.;  C.  E.  Bessey,  Ames, 
Iowa;  H.  G.  Joly,  Quebec;  Eobt.  W.  Furnas,  Brownville, 
Neb.;  F.  P.  Baker,  Topeka,  Kan.;  Geo.  W.  Miiiier,  Minier, 
111.;  John  8.  Hicks,  Roslyn,  N.  Y.;  Eobt.  B.  Warder,  North 
Bend,  O.;  Harmon  Beam,  Sidney,  O.;  Edward  Daniels,  St. 
Paul,  Minn.;  J.  H.  Morgan,  Amherstburg,  Ont.;  Geo.  B.  Lor- 
ing,  Washington,  D.  C;  Wm.  E.  Lazenby,  Columbus,  O.;  J. 
Fletcher  Williams,  St.  Paul,  Minn.;  Warren  Higley,  Cincin- 
nati, O.;  J.  B.  Grinnell,  Grinnell,  Iowa;  R.  D.  Jones,  Des 
Moines,  Iowa;  B.  G.  Northrop,  Clinton,  Conn.;  N.  11.  Egles- 
ton,  Washington,  D.  C;  Eliznr  Wright,  Boston,  Mass.; 
Adolph  Leu6,  Cincinnati,  0.;  N.  S.  Townsliend,  Columbus, 
O.;  Stewart  Thane,  Ottawa,  Ont.;  Wm.  Saunders,  Loudon, 
Ont.;  J.  L.  Budd,  Ames,  Iowa;  H.  H.  Young,  St.  Paul,  Minn.; 
D.  A.  Robertson,  St.  Paul,  Minn.;  D.  W.  Beadle,  St.  Cathar- 
ines, Ont.;  Geo.  P.  Pefter,  Pewaukee,  Wis.;  Suel  Foster, 
Muscatine,  Iowa;  Oliver  Gilibs,  Jr.,  Lake  City,  Minn.;  J.  M. 
Underwood,  Lake  City,  Minn.;  Albert  B.  Savage,  St.  Paul, 
Minn.;  G.  W.  Wright,  Sioux  City,  Iowa.;  and  J.  H.  Bryant, 
St.  Paul,  Minn.— Total  37. 

The  Province  Ontario  was  officially  represented  by  Messrs. 
D.  W.  Beadle  and  William  Saunders;  and  the  Province  of 
Quebec  by  Mr.  Stewart  Thane. 
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MISCELLANY. 

Forestry  in  Manitoba. — The  Cana- 
dian delegates  to  the  American  For- 
estry Congress,  after  the  recent  ses- 
sion at  St.  Paul,  paid  a  visit  to  Mani- 
toba. The  Hon.  H.  G.  Joly  (ex-pre- 
mier of  Quebec),  Mr.  D.  W.  Beadle, 
President  of  the  Ontario  Fruit-Grow- 
er's Association,  and  Prof.  William 
Saunders,  President  of  the  Entomo- 
logical Society,  accepted  an  invitation 
from  the  Council  of  the  Board  of 
Agriculture  of  that  Province,  to  ad- 
dress a  public  meeting  at  Wesley 
Hall,  in  the  city  of  Winnipeg,  on 
the  evening  of  August  17th;  and  at 
the  close  of  the  meeting  an  associa- 
tion was  formed  for  the  promotion  of 
Horticulture  and  Forestry.  We  have 
not  received  an  account  of  the  pro- 
ceedings, and  are  not  therefore  able 
to  give  its  name  or  the  names  of  its 
officers. 

The  White  OaJfc.— At  the  last  mo- 
ment, before  closing  this  number,  we 
received  an  article  from  Prof.  S.  B. 
Buckley,  Ph.  B.,  of  Austin,  Texas, 
upon  the  White  Oak.  We  can  only 
summarize  the  principal  points  relat- 
ing to  its  range,  the  dimensions  to 
which  it  has  been  found  growing, 
and  some  facts  of  greatest  interest 
concerning  it. 

This  species  extends  from  near  Lake 
Winnipeg  and  South-western  Nova 
Scotia  and  New  Brunswick,  to  Flor- 
ida and  Eastern  Texas,  and  into  Mis- 
souri and  Arkansas.  Prof.  B.  re- 
gards the  variety  of  Quercus  alba 
named  "  Ounnisonii,"  in  vol.  2,  p.  130, 
Pacific  RR.  Survey,  growing  on  the 
eastern  slopes  of  the  Rocky  Moun- 
tains, as  probably  the  Q.  Durandii, 
var.  San  Sabea,  as  described  by  him — 
a  southern  Oak  growing  in  Texas, 
and  so  nearly  resembling  the  White 


Oak  that  it  is  commonly  called  the 
"Bastard  White  Oak."  Prof.  Wat- 
son's description,  in  the  Botany  of 
the  40th  Parallel,  agrees  very  well 
with  the  Texas  Oak. 

The  White  Oak  has  a  greater  range 
than  any  other  American  Oak  except 
the   Q.  rubra.  •  At   Lake  Winnipeg, 
according  to  Douglas,  it  is  a  small 
tree,  about    20   feet    high.     In   the 
Middle  and    Southern    States   it  is 
large  and  majestic;  nor  does  in  di- 
minish in   size  near  its  south-west- 
ern boundary  in  Eastern  Texas.   The 
largest  one  seen  was  in  North-west- 
ern Louisiana,  and  measured  23  feet 
7  inches  around,  and  was  apparently 
of  the  same  size  for  fifty  feet  or  more^ 
to  the  first  branches,  and  about  one 
hundred  feet  high,  with  many  large 
limbs  symmetrically  placed.     Other 
species  of   the  Oak  may  by  larger, 
but  Prof  B.  had  never  seen  one  that 
had  more  wood  by  weight  and  meas- 
ure than   this   tree,  which  was  en- 
tirely sound  and  in  vigorous  growth, 
and  adds  "I  walked  eight  miles   to 
see  it,  and  would  cheerfully  do  so 
again."     He  mentions  others  in  that 
State  and  in  Texas,  with  a  girth  of 
16  feet  9  inches  and  15  feet  2  inches. 
Near  the   Mammoth   Cave,  Ky.,   he 
had  measured  one  that  was  17  feet  6 
inches,  and  others  of  large  size  in  the 
rich  coves  of  the  mountains  in  North 
Carolina,  one  of  which  measured  19 
feet  in  circumference.     In  the  Druid 
Park  at  Baltimore,  and  in  Western 
New  York,  White  Oaks  are  found  of 
remarkable  size. 

He  remarks  that  the  wood  of  the 
White  Oak  is  one  of  the  most  valua- 
ble known,  for  the  frame-work  of 
ships  and  buildings,  and  for  carriages, 
agricultural  implements  and  all  wood- 
work where  strength  and  durability 
are  wanted.     Young  trees,   growing 
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apart  from  others,  have  the  best  and 
toughest  wood,  and  deserve  high 
rank  in  the  list  of  trees  for  or- 
namental plantations.  He  recom- 
mends its  more  extensive  planting, 
as  well  for  ornament  as  use;  but  it- 
would  probably  not  do  well  on  the 
western  prairies,  although  we  know 
that  it  thrives  throughout  all  the 
region  to  the  eastward. 

No  tree  have  been  more  cele- 
brated in  classic  mythology  than  the 
Oak,  and  in  prose  and  verse,  in  all 
countries  that  have  a  literature,  an- 
cient as  well  as  modern. 

It  is  remarked,  in  "  Michaux's  Syl- 
va,"  that  the  White  Oak  every-where 
"shrinks  from  the  sea  breeze;"  but 
Prof.  B.  bad  seen,  in  Flushing,  near 
the  western  end  of  Long  Island,  trees 
measuring  from  15  to  19  feet  around, 
which  appeared  to  disprove  this  be- 
lief, as  to  the  unfavorable  influence 
of  the  sea  winds. 

In  the  "  American  Sylva,"  of  Mich- 
aux  and  Nuttall,  vol.  4,  p.  33,  there 
is  an  account  of  "the  largest  Red 
Oak  in  North  America,"  some  miles 
from  Nacogdoces,  that  measured  44 
feet  around,  at  two  feet  from  the 
ground,  and  from  50  to  60  feet  to  the 
branches.  In  1859,  Prof.  B.  made  a 
visit  to  the  place,  but  the  tree  was 
dead  and  partly  rotten.  From  a 
description  obtained,  he  was  led  to 
think  a  mistake  had  been  made  in 
the  species,  and  that  the  tree  was  the 
Quercus  Jalcata^  which  is  commonly 
known  as  the  "  Red  Oak  in  Louisi- 
ana and  west  of  the  Mississippi  River. 

The  Educational  Aspect  of  the  Forest 
Question. — It  was  noticed  that  among 
the  papers  read,  and  the  subjects  dis- 
cussed, at  the  recent  Forestry  Con- 
gress, in  St.  Paul,  the  greater  num- 
ber incidentally,  and  several  of  them 


expressly,  referred  to  the  educational 
aspect  of  the  Forestry  of  the  future 
in  America.  In  using  the  term  "  Ed- 
ucation," we  apply  it  in  the  broad- 
est sense,  as  the  making  known  of 
what  was  before  unknown,  as  well 
through  experiment  as  by  direct  in- 
struction— but,  in  an  especial  man- 
ner, by  impressing  upon  the  young, 
in  our  schools  and  in  families,  some 
correct  ideas  of  the  importance  of 
our  woodlands,  as  well  for  the  sup- 
plies that  they  furnish,  as  the  advan- 
tages that  they  secure. 

With  this  truth  well  learned,  it 
follows,  the  person. early  taught,  will 
naturally  acquire  habitual  caution 
with  respect  to  injuries  that  might 
follow  a  careless  act,  as  in  the  use  of 
fire  without  precaution,  and  that, 
when  he  comes  to  be  the  owner  of 
land,  he  will  exercise  a  thoughtful 
Interest  in  the  preservation  and 
planting  of  timber  trees  in  waste 
places,  and  wherever  their  shelter  is 
most  needed.  He  will  not  destroy  a 
tree  or  a  grove  unless  for  some  im- 
portant use,  and  he  will  be  willing  to 
restore  a  woodland  growth  to  his 
spent  fields  and  worn-out  pasture 
lands,  and  in  this  will  have  a  thought 
as  to  the  market  value  of  the  growth, 
by  so  managing  the  operatien  as  to 
secure  the  better  kinds  instead  of 
allowing  chance  to  bring  in  whatever 
happens  to  come  up.  If  this  educa- 
tion do  nothing  more  than  to  unlearn 
the  stubborn  heresy  of  the  pioneer 
settler,  that  trees  are  a  nuisance  to 
be  abated,  and  teach,  in  its  stead, 
that  they  are  a  blessing  when  grow- 
ing in  proper  abundance  and  in  the 
right  places,  it  will  have  accomplished 
half  its  object.  The  other  half*  in- 
cluding a  knowledge  of  how  and 
where  and  what  to  plant,  and  how  to 
manage,  would  come  in  by  the  ob- 
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serving  of  good  examples,  and  by  in- 
quiry as  to  methods,  from  those  who 
have  obtained  the  best  success. 

It  is  to  be  noticed'  that  in  forest 
culture,  as  in  agricultural  and  horti- 
cultural operations  generally,  there 
are  no  secrets.  The  man  who  has 
produced  an  excellent  result,  is  nat- 
urally proud  of  it,  and  perfectly  will- 
ing to  tell  his  neighbors  and  his  vis- 
itors the  means  by  which  he  has  ob- 
tained success.  He  may  have  an  am- 
bition for  being  mentioned  as  a 
model  planter,  and  a  thrifty  and 
skillful  manager,  and  would  seldom 
or  never  give  advice,  but  in  the  in- 
terest of  improvement,  and  with  a 
sincere  desire  of  benefiting  those 
who  might  ask  it. 

Botanical  Gardens. — As  an  agency  of 
popular  education  botanical  gardi-ns 
deserve  a  high  rank,  but  in  the 
United  States  and  Canada  they  have 
scarcely  received  attention ;  and  in 
this  respect  our  cities  and  literary 
institutions  suffer  sadly  in  compawi- 
son  with  Europe,  and  even  with  many 
European  colonies.  In  Java,  Sumatra, 
Borneo,  and  Manilla,  in  various  West 
India  Islands,  and  in  Australia,  at 
|Adelaide,  Melbourne,  Sidney,  and 
Brisbane,  there  are  gardens  rich  in 
botanical  collections,  and  receiving 
accessions  every  year  of  plants  that 
may  be  cnltivated  to  advantage.  In 
Europe,  almost  every  city,  and  a  large 
number  of  universities,  may  be  justly 
proud  of  these  collections,  which 
serve  the  double  purpose  of  pleasure 
and  instruction. 

Under  proper  regulations,  these 
establishments  become  centers  of  in- 
fluence, by  the  introduction  of  new 
species,  and  making  known  the  op- 
portunities for  rural  adornment  that 
they  afford.    They  present  the  means 


for  settling  many  doubtful  points  in 
acclimatization,  in  the  absence  of  regu- 
larly organized  experimental  stations ; 
and  their  convenience  in  the  prose- 
cution of  botanical  studies,  in  con* 
nection  with  the  herbaria  and  the 
libraries  that  should  be  established  in 
connection  with  them,  is  of  obvious 
utility. 

It  is  to  be  hoped  that  this  subject 
will  ere  long  attract  attention,  es- 
pecially at  our  colleges  and  universi- 
ties. We  believe  that  the  Botanical 
Garden,  at- Harvard  College,  dates 
back  for  more  thap  seventy  years, 
and  that  it  is  still  almost  alone  in 
affording  the  full  meany  of  instruction 
which  this  agency  allows. 

BIBLIOGRAPHICAL    NOTICES. 

The  Organization  and  Valuation  of 
Forests  on  the  Continental  System,  in 
Theory  and  Practice.  By  J.  L.  Mac- 
GREGOR.     London,  1883,  pp.  313. 

This  volume  is  chiefly  devoted  to  a 
discussion  of  the  various  questions 
involving  mathematical  principles  in 
the  estimation  of  forest  values,  as 
well  in  the  management  of  cuttings, 
as  in  the  computation  of  yield,  with 
algebraic  formulee  and  tables  for  facil- 
itating calculations.  Although  ad- 
mirably adapted  for  use  in  countries 
where  forests  are  treated  upon  a 
methodical  plan,  it  is  too  early  for  ap- 
plication in  regions  where  the  native 
forests  still  supply  the  wants  of  man, 
and  where  the  planted  woodlands 
are  as  yet  "  few  and  far  between." 
To  those,  however,  who  may  wish  to 
study  the  principles  involved  in  the 
subject,  this  work  will  afford  a  con- 
cise and  accurate  idea  of  the  manner 
in  which  these  calculations  are  made, 
and  will  at  least  convince  them  that 
we  have  still  a  great  deal  to  do,  in- 
bringing  our  woodlands  to  the  condi- 
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tion  where  these  principles  may  be 
applied. 

The  Forest  Tree  Planters*  Manual. 
Published  by  the  Minnesota  State 
Forestry  Assiciation,  in  accordance 
with  an  act  of  the  Legislature,  ap- 
proved March  2nd,  1883.  Third  edi- 
tion, Revised  and  Corrected.  By 
Leonard  B.  Hodgks.  St.  Paul,  1883, 
8vo.,  pp.  116. 

In  the  preface  to  this  little  volume, 
which  was  written  about  a  month 
before  the  author's  death,  he  informs 
u.<4  that  the  preceding  edition  had 
been  exhausted  for  more  than  two 
years,  and  that  hundreds  of  applica- 
tions had,  in  the  mean  time,  been 
received,  asking  for  information  ui>on 
special  subjects  connected  with  For- 
estry, which  this  little  work  would 
have  supplied.  The  present  edition 
has  been  carefully  revised,  and  much 
new  and  valuable  matter  added. 

The  State  Legislature  has  provided 
for  the  publication  of  this  Manual, 
which  is  mailed  iVee  to  any  citizen  of 
the  State,  upon  application  to  the 
treasurer  of  the  Association,  Mr.  J. 
Fletcher  Williams,  at  St.  Paul. 

Die  Eijenscha/ten  unl  das  forstUche 
Verkalten  der  wichtigeren  in  Deuischland 


vorkommenden  Hoharten.  Ein  ahadem" 
is'^her  Leit/aden  zum  gehravche  bei  Vor^ 
lesungen  Uber  Waldbau.  Von  Dr.  Rich- 
ard Hf.88.     Berlin,  1883,  pp.  163. 

This  work  by  Dr.  Hess,  Professor 
of  Forestry  in  the  University  of 
tiiessen,  is  devoted  to  a  description  of 
the  trees  of  Germany,  embracing  51 
deciduous  and  1 1  coniferous  species. 
In  addition  to  the  botanical  charac- 
teristics, it  specifies  the  various  condi- 
tions of  soil,  climate,  and  location 
preferred  by  each,  the  technical 
uses  to  which  the  timber  is  applied, 
and  concise  information  as  to  cul- 
tivation and  management.  Under 
each  title  is  given  the  various  Ger- 
man names  by  which  the  species  is 
known,  with  a  list  of  synonyms  un- 
der which  it  has  been  described  by 
various  botanical  writers,  and  an  enu- 
meration of  the  varieties  that  have 
come  under  notice.  This  concise 
and  admirably  systematic  summary 
of  the  principal  trees  of  Germariy, 
will  be  found  useful  to  all  who  may 
desire  information  upon  this  subject, 
and  presents  a  model  that  might  be 
advantageously  followed  in  other 
countries. 


ANNOUNCEMENT. 

The  slender  patronage  of  the  American  Journal  of 
Forestry,  amounting  to  considerably  less  than  the  cost 
of  publication,  requires  its  final  suspension  with  the 
present  number.  To  those  who  have  expressed  an  in- 
terest in  its  continuance,  and  who  have  contributed  to 
its  pages,  the  Editor  and  Publishers  return  their  ac- 
knowledgments. 


INDEX. 


AbbottsfoH,  visit  to,  60 
Abies,  genus,  lt>8 

ainabilis,  170 

balsamea,  169 

bracteata,  1 70 

concolor,  170 

Fraferi,  169 

graiidis,  170 

magmtica,  170 

nobilis,  170 ;  in  Scotland,  62 

sabalpina,  169 

Abo,  visit  to,  266 
Acacias  in  California,  146 
Acer,  species  in  Texas,  4H3 

dasycarpum,  214,  418.  434 

rubrum,  214.  418,  43H 

sacchurinum,  213,  419,  433 

var.  nigrum,  214,  433 

Act  (draft  oO.  relating  to  Field  and 

Forest  Fires,  656 
Adirondacks  Iron  Works,  Changes  of 

Timber  Growth  near,  43 
Wilderness,  325 

iEsculas  aruuta,  434 

flava,214.418 

glabra,  214.418 

pa  via.  434 

Agricultural   Convention,    resolutions 
at,  238 

Industries,  profits  of,  530 

Agriculture,  relation  of  Forests  to,  222 

Ailanthus  glandulosa,  417 

in  Michigan,  8 

Alabama,  Pine  region  of,  81,  86 

Alder.  456 

Buck-thorn,  438 

Algeria,  Eucalyptus  in,  480 

Algorobia  glandulosa,  434 

Allan,  Alex.  McD,,  some  Lessons  we 
have  learned,  etc.,  292 

Allan,  James  T.,  on  Timber  Culture 
acr,  382 

Allen,    Martin,   Tree  planting  on    tb« 
Plains,  298  ^ 

Alnns  serrulata,  456 

Amelanchier  Canadensis,  421.  434 

Am.  Asso.  for  Adv.  of  Sci.,  Memorial 
of,  234 

American  Forestry  Association,  Reso- 
lutions concerning,  64,  66 
Vol.  I— No.  12—4 


American  Forestry  Congress,  31,  64, 
115,  187,  232,  233,  376,  427,  464 

American  Pomological  Soc,  425 

Arayris  sylvatica,  388 

Angelica  Tree,  449 

Announcements,  1,  385,  576 

Apple,  Haw,  421 

Aralia  opinosa,  422 

Arbor  Day,  356;  in  Canada,  92;  in 
Nebraska,  476;  in  Ohio,  31, 
333;  Resolutions  recommending, 
547 

Arbor  vitse,  175 

Arctostaphylos  tomentosa,  433 

Arid  region,  difficulties  encountered 
in,  281,  282 

Arizona  Cedar,  178 

Arkansas,  arboreal  flora  of,  413,  451 

Asbjornsen,  P.  Chr.,  114 

Ash,  The,  Arthur  Bryant  on,  97 

Ash- leave<f  Maple.  (See  Negundo  acer- 
oides.) 

Asimina  triloba,  416,  435 

As(>en,  137 

A  thole,  Duke  of,  Plantations  of,  50,  53 

Australia,  Notes  on  Climate  in,  89 

Forestry  in,  524 

Austrian  Pine,  57 

Avalanches,  Swiss,  192 

Avicennia  niiida,  387 

Bailey,  D.  H.,  on  floods  in  China,  425 
Baird,  S.  F.,  Circular  of  on  Planting 

in  D.  a,  380 
Baker,  F.  P.,  Report  by,  429 
Bald  Cypress,  45,  123,  174,  448 
Balsam  Fir,  169 
Bananna  Shrub, '440 
Banks'  Pine,  136 
Bartram  Garden,  45,  89 
Basket-Oak,  82,  182.  445 
Bastard-Cedar,  176;  Pine,  121 
BasBWood,  215,448 
Bay-tree,  416 
Beaded- Locust,  447 
Beadle,  D.  W.,  66,  68,  573 

one  of  committee  reporting,  373 

Planting   by  Farmers,  remarks 

by,  45 


—  Resolutions  by,  117 


(577) 


578 


Index. 


Beall,  Thos..  one  of  committee  report- 
ing, 37S 
Beech,  207,  438,  455 
Bell,  Dr.  Robert,  cited,  63,  90,  171,426 
Betula  nigra,  207,  4:^5,  455 

alba,  456 

Blblio|i:raphical  Notices — 
(Author's  names.) 

Bagneria,  G.,  192 

Baker.  F.  P.,  i)3,  429 

Bell,  Robert,  93 

Bt>8sey,  Charles  E.,  93 

Birkinbine,  John,  96 

Brandis,  D.,  191,  192 

Brown,  John  Ooumbie,  428,  527 

Brown,  John  Pidnie,  191 

Budd,  J.  L.,  96 

Clay,  Cassius  M.,  94 

Cleveland,  W.  H.  S..  94 

Coaz,  J.,  192,  432 

Coulter,  John  M.,  96 

Dawson,  (Jeo.  M.,  94 

Druniraond,  A.  T.,  94 

Dunnell,  Mark  U.,  94 

Eby,  S.  P.,  94 

Foster,  Suel,  !>6 

Furnas,  R.  W.,  429 

Oibb,  Charles,  94 

Grimshaw,  Roberf,  94 

Heath,  Francis  George,  431 

HempelG.^286 

Hess,  R.,  576 

Hodges,  Leonard  B.,  ^i\ 

Houih,  Franklin  B..  94.  427 

Jordaria,  J.,  y  Morera.  95,  '1S\^ 

Jordana,  D.  Ramon  y  Morerfl,4&0 

Landoldt,  EL.  192 

Lathrop,  H.  W..  96 

Macgregor,  J.  L  ,  575 

Noel,  Arthur,  132 

Northrop,  B.  G.,  95 

Packard,  A.  S..  Jr.,  95 

Perkins,  Geo.  11.,  479 

Raymond,  H.  C,  96 

Ridgeway,  Robert,  95 

Robinson,  John,  95 

Sargent,  C.  S.,  2H(;,  479 

Stearns,  Robert  K.  C.  95 

Stewart,  Dr.  J.  T.,  431 

Taylor,  J.  W..95 

Warder,  John  A.,  95,  431 

Weitzel,  G..  96 

Wex.  Gustav,  96 
Big-bud  Hickory,  20vS 
Big  Laurel,  215 
Birch,  207 
Birch,  Black,  435 
li^rch,  While,  456 
Birch,  West  India,  387 
Birch  River,  155 
Bird  Cherry,  420 


Bitter-Hickory.  435 

Bitter-Pecan,  209 

Bitter-nut,  20S,  452 

Bitter-wood.  387 

Black-Aeh,  99,  100, 144 

Black- Cypre*J8,  123.  124 

Black-Gum,  422,  441 

Black-Haw.  422 

Black-Hickorv,  435.  453 

Black-Jack,  80,  82.  445,  454 

Black-Locusts,  213,  221,  419 

Black-Oak,  83,  205.  206  454 

Black  or  Yellow  Locust,  465 

Black-Persimmon,  437 

Black-Spruce,  17! 

Black  Walnut,  46,  210.  218,  462,  521 

Black  Willow,  201.  4t7 

Blomqui^t,  Prof.  A.,  162,  2«7 

Blue-Ash,  99 

Blue-Jack,  80,  414 

Blue-wood.  417,  423 

Board  man,  Samuel  L.,  on  the  Hemlock 
in  Maine,  272 

Boisd'Arc,  210,  452,460 

Bordeaux,  forest- products  exported 
from.  25  [270 

Bolanicnl  Garden  at  St.  Peiersburgh, 

at  Edinburgh.  53 

Botanical  gardens,  importance  of,  575 

Boucherie  process  of  Wood- Preserva- 
tion, 26 

Box-Elder.  214,  419,  437 

Bracket f,  G.  C,  on  Planting  Western 
Plains,  42 

Brazilian  Notice  of  Fore8tr3',  336 

Br^montien,  N.,  dunes  planted  by,  23 

Briti-<h  Columbia,  Trees  in,  94 

Brittle-wood,  417  [53 

Brown.  Rev.  John  Croumhie,  49,  50,52, 

on  Ordinance  of  1669,  527 

on  Forests  of  England,  429 

Brown,  John  Ednie,  191 

Brown,  Prof.  William.  118 

one  of  Committee  reporting,  373 

Brunet,  Abbe,  90 

Bryson,^  Georce,  Report  on  Forest 
Fires,  115 

Brj-ant,  Arthur,  on  the  Ash,  97 

Resolutions  on  death  of,  538 

Buck-eye,  214 

Ohio,  418 

White.  91 

Buckley.  Prof.  S.  P..  cited,  203,  236, 573 

on  the  Cherrj'  Tree  in  Texas,  426 

on  the  Pecan,  155 

on  the  Ulmus  crassifolia,  389 

Budd,  J.  L.,  96 

Trees  on  prairie  farms,  469 

Bull-Bav,  215 

Bull-Hickory,  436  [45 

Bull,  Marcus,  experiments  on  fuel  by, 


Index. 


579 


Bull  Sapling  (Pine).  278 

Buroelia  lanuj^inosa,  423,  435 

Ijcloides,  423 

Burns,  R  ibert,  quoted,  403 

Burtied  forests,  report  on  management 
of,  5()0 

Barnintr  Bush,  418 

Barr-Oak,  203.  445  453 

Bursera  cummifera,  3S7 

Burson,  D.  C  ,  137 

Butternut,  210.  452 

Button  wood,  412 

white  and  black,  387 

Bustic,  3S8 

Bj-laws  of  American  Forestry  Con- 
gress, 116 

Cabbace-Palm,  286 
Osesalpiim  Bonduc,  389 
Calico-bush,  422 
California  Cedar,  178 

Forest  Culture  in,  145 

Calkins,  W.  W.,  Notes  on  some  little 

known  Florida  trees,  o^^ 
Campa«!na  of  Home,  402 
Canada,  recent  Forestry  legislation  in, 

92 
Canadian  Timber  Trees,  94 
Canella  alba,  387 
Cape  Cod,  experiments  in  planting  on, 

139 
Carolina  Poplar,  208 

Swamp- Ash,  123 

Watei-Ash,  100 

Carpinus  Americana.  207,  435,  441 

Caroliniana.  455 

Carriage  Making,  timber  used  in,  89 
Carya  alba,  83,  20<S,  435.  45^2 

amara,  208.  435,  452 

aquatica,  208  209,  453 

Buckleyii,  435 

glabra,  435 

myristicajformis,  208,  435,  453 

olivjeformiR,  article  on  mentioned, 

78,  155,  209.  435 

porcina,  83.  453 

sulcata,  208,  436,  453 

tomentosa,  83.  20H,  436,  453 

Castanea  pumila,  207,  436,  455 

vesca,  var.  Am.,  206,  455 

Catalogue   of    Forest  trees  of  U.   S. 

(Sargent),  95 
Catalpa  bignonoides,  211.  424,  437 
speciosa,  9,  14,  93,  190,  218,  384, 

424,  436 
Cattle,  injuries  from,  67 
Cedar-FJm,  3H9 
Celtis  Mississippiensis,  437,  452 

occidentalis,  452 

pallida,  437 

Census,  Forestry  Bulletins,  95,  288 


Census,  retnrna  of  forest  products  no- 
ticed, 17 

Cerasus  Capolin,  437 

Caroliniana,  437 

Cercis  Canadensis,  420.  437 

Chanitecyparis  sphoeroidea,  124 

thyoides,  175 

Chambrelent,  planting  begun  by,  23, 26 

Changes  in  timber-growth,  natural,  43 

Charcoal,  growth  of  wood  for,  94,  186 

Poplar  for.  137 

Cherry  Birch,  207 

Chestnut,  206,  455 

Chestnut-Oak,  202,  444 

Chicago.  Resolutions  of  Convention  at, 
238 

Chickasaw  Plum,  420,  44-t 

China-berry  tree,  440 

China,  Floods  in,  379,  425 

Chinquapin,  207,  436,  455 

Oak,  454 

Chionanthus  Virginica,  423,  437 

Choke- berry,  421 

Chrysophyllnm  olviforme,  388 

Chnistiania,  Norway,  114 

Chrietianpand,  Norway,  52,  109 

Cincinnati.  Forestry  Congress  formed 
at,  31 

Cinnamon  tree,  387 

City  of  Oaks,  Tuscaloosa  so  called,  42 

Clarkson,  C.  P.,  notice  of  article  by, 
473 

Clay,  Cassius  M.,  letter  from,  331 

'  on  Preservation  of  Forests,  458 

Clearings,  effect  of,  235 

Cliftonia  ligustrina,  214 

Climate,  Australian  notes  on,  89 

Coaz,  J.,  on  injuries  from  frost,  432 

Coccoloba  nvifera,  387 

Cockspnr  thorn,  421 

Cocoanut-Palm,  387,  389 

Cocos  nucifcra,  387 

Coffee- Bean  tree,  419 

Colorado,     Encouragement    of    Tree 
Piantir^  in,  308 

difficulties  of  cultivation  in.  282 

Commerce  and  Transportation,  Profits 
of,  529 

Commissioner  of  Land  Office  on  Tim- 
ber question,  282 

Committees    of    American    Forestry 
Congress,  Cincinnati,  38 

Concase  (a  disease  of  White  Pine),  278 

Conditions  of  Forest  Growth   (B.  E. 
Fernow,  68,  101 

Coniferse  of  the  U.    S.    and  Canada, 
132.  163 

Conifers,  botanical  characters  of,  132 

Connecticut,  roadside  planting  in,  100 

Connors,  Robert,  on  the  White  Pine,  276 

Conocarpus  erecta,  387 


580 


Index. 


Constitntion    of    American    Forestry 
Conjures?,  32,  115 

Ohio  State  Forestry  Asso.,  329 

ConvictR  employed  in  tree  Planting, 
405 

Crab -wood,  :W8 

CrataejKus,  437 

aestivalis,  421 

apifolia,  421 

cocci nea,  421 

cras-galli,  421 

flava,  421 

spathulata,  421 

subvillosa,  421 

tomentosa,  42 1 

Cross-timbers.  Southern,  202 

Coosa  Hiver  Pine  resion,  81,  86 

Copenhajsen,  109,  110 

Coppice-Culture,  by  A.  Eby,  481 

Coral-berry,  421 

Copenhagen,  Denmark,  54 

Con d alia  ferrea.  3.S8 

obovHta,  417 

Cortes,  B.,  on  Eucalyptus,  480 

Cornus  alteniitolia,  437 

Florida,  213,422,  437 

paniculatrt,  437 

sertcea,  437 

stricta,  437     . 

Corsican  Pine,  91 

Cottonwood,  42,  384,  456 

Cow-Oak,  182,  445.  453 

Cuban  Pine,  80,  82,  121 

Cucumber  tree,  83,  216,  436,  439 

Cupressus,  genus,  176 

Arizonicus,  177 

Goreneana,  176 

L^usoniM,  149,  176 

Macnabiana,  177 

macrocarpn,  147,  176 

thyoides,  124,  175 

Curtis,  A.  H.,  mentioned,  386,  389 

Curtis,  Dr.  M.  A.,  VVoodd  of  N.  C,  429 

Cypress,  123,  448,  451 

Dull,  Prof.,  cited,  104 

Dead  River,  111.,  plantation  at  mouth 
of,  55 

Death  of  L.  B.  Hodfces  noticed,  373 

of  Dr.  John  A  Warder,  515 

DeciFion-*  on  Timber  Culture  act,  284 

Dempsey,  P.  C,  one  of  committee  re- 
porting, 373 

Denmark,  Forestry  in,  HI,  112 

Devil-Wood.  423 

Diospvpos  Texana.  437 

Virginiana,  212.  423,437 

Dipholis  salicifolia,  388 

Distribution   of  Forest  Trees  in   the 
Gulf  Region,  78,  120,  179,  200 

District  of  Columbia,  Trte-planting  in, 
380 


Dogwood,  213.  422,  4:^7 
Dolichos  pruriens,  389 
Doner,  Prof.,  266 
Douglas,  Dr.  David,  notice  of,  51 
Douglas  Fir.  172 

in  Scotland,  61,  52 

Douglas,  Robert,  on  planting,  91 

Planting  by,  54 

Downey  Poplar,  456 

Druid  Citv.  Tuskaloosa  so  called,  42 

Dry  Rot,  378 

Dubois.  Howard  M.,  89 

Durability^    of  Surveyor's    marks    on 

trees,  40 
Dunes  of  the  Golden  Gate,  188 

in  Illinois,  planting  on,  55 

of  Lake  Michigan,  60.  126 

of  South-western  France,  22 

planting  on  the,  59,  60 

Dnnkeld,  plantations  at,  50,  53 
Dunnell,  Hon.  Mark  H.,  speech  by,  17 
mentioned,  548 

Eaton.  John,  tract  ii^sued  by,  427 

Eby,  Dr.  A.,  on  Coppice-Culture,  481 

Economies  in  Forest  Work,  526 

Eden  Park,  Cincinnati,  31 

Edinburgh,  proposed  Forestry  Exhibi- 
tion in,  427 

Education  in  Forestry,  321.  574 

Elder  as  a  forest  growth,  187 

Elements  of  Forestry,  94 

Ellet,  Charles,  cited,  501 

Elm  for  road-side  planting,  185 

Elm,  cedar,  389 

Elsinore,  112 

Emmons,  Prof,  cited,  429 

Encouragement  of  Forestry,  352 

England,  forests  of,  428 

Eucalyptus,  evaporating  powers  of, 
"479,  526 

at  Tre  Fontane,  near  Rome,  402 

in  California,  145 

Spanish  work  on,  noticed.  480 

Eugenia  dichotoma,  387 

monticola,  387 

procera,  387 

Euonymus  atropurpnreus,  418 

Europe,  percentages  of  forest  in,  16 

tree  planting  in,  95 

Eviiporafing  power  of  Eucalyptus,  479, 
626 

Evois,  visit  to,  265 

Examinations  in  Forestry,  51 

Experiment  Stations  recommended, 
49,  62,  350,  540 

in  Germany,  510 

near  Rome,  402 

at  Lansing,  Mich.,  10 

Facts  about  Forestry,  L.  B.  Hodjres. 
373,-390 


Index. 


581 


Fajrns  ferruginpa,  207,  438 

Farklo-berry,  422 

Farmers,  pluntinK  by,  45 

Fay,  Jo«pph  S.,  Planting  on  Cape  Cod, 

139 

on  Forpst  Fires,  92 

Fell,  Jesse  W.,  planting  by,  12-15 
Fences,  uses  of,  187 
Fernow,  B.  E.,  on  Conditions  of  For- 
est Growfh,  68,  101 

report  of  Constitution,  15 

on  Planting;  in  Waste  places,  153 

on  Forest  Policies  in  Germany, 

193,  254 

Sec.  Am.  Forestry  Cong.,  464 

Report  on  Management  of  burned 

forests.  560 
Finland,  Crown  forests  in,  17 

Notes  of  travel  in,  161,  264 

Firs,  American,  168 

Fisher,  W.  R.,  Editor  Indian  Forester, 

334 
Floods,  effect  of  Clearings  upon,  282, 

316,379 

in  China,  379,425 

Flora  of  Vermont,  479 

Florida    trees,  notes   on    some    little 

known.  386 

wanton  destruction  of  Trees  in,  40 

Flowerinz  dogwood.  213.  422,  437 

Forest  Culture,  profits  of,  531 

Forest  Experiment  Siationd  in   Ger- 

man}',  510 
Forest  Fires,  67,  320 

H.  C.  Putnam,  upon,  27 

Canadian  law,  92 

Mr.  Fay's  remarks  on,  92 

Report  upon.  115 

reports  to  be  made  upon,  117 

Massachusetts  law,  191 

effects  of,  477 

Prof.  C.  S.  Sargent  upon,  479 

LeisiHlation  upon,  549 

Forest   Growth,  conditions  of,   B.    E. 
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Education,  Report  on,  545 

(English)  Notice  of,  431 
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in  Australia,  524 

in  the  Great  Piairie  Recrion,  366 
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pubescens,  lOU,  212.  438 
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Fringe-tree,  423 
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Golden  Gate,  dunes  of,  188 
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Goyder,  G.  W.,  524 
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tetraptera,  423 
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Southern,  122 

Hemlock-Spruce.  149 
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reports  on  Forest- fires.  545 
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Match-Factory,  Swedish,  113 

Maxwell,  Thomas,  letter  from,  42 

May  Cherry,  421 

May  Haw,  421 

Measurement   of  water  in  irrigation, 
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Melia  Azedarach,  440 
Melrose,  visit  to,  50 
Membership  of  Am.  Forestry  Congress, 
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64 
Monument  to  Bremontier,  23 
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New  York,  Measures  relating  to  For- 
estry in,  336,  547 

Niagara  Section  of  Canada,  Forestry 
of,  377 

Nickar,  Gray,  389 

Noel,  Arthur,  on  artificial  plantations 
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Nutmeg-Hickory,  453 
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uniflora,  123,212,441 
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Oesterreichische  ForstZeitung,  286 
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on  elevated  swamp  lands  of.  490 
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Petition  of,  383 

Old-field  Pine,  121,  457 
Ontario,  Black  Walnut  in,  46 

Fruit  Growers'  Association,  384 

Ordinance  of  1669,  527 
Oregon  Cedar,  178,439 

Forest  fires  in.  30 

Oreodoxa  regia,  387 
O.sage  Orange,  210.  440,  452 
Osmanthis  Americanus,  423 
Ostrya  Virginics,  207,  441,455 
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Packard,  A.  S.,  Jr.,  95 

Palace  of  Scone,  near  Perth,  52 

Paper  Pulp,  Buckeye  used  for,  91 

Poplar  for,  187 

Paris  Exposition,  93 

Pawpaw,  435 

Peabody  Institute,  Forestry  Lectures, 

89 
Pear  thorn,  421 
Pecan,  209,  435,  452 

Prof.  S.  B.  Buckley  on  the,  155 

Pepperidee,  441 

Pepper  Wood.  449 

Pepcpntaire  of  Forests  in  Europe,  312 

Perkins.  G.  H.,  Flora  of  Vermont,  479 

Persea  Caroliiiieosis.  424 

Persimmon.  212.  423,  437 

Perth,  City  of,  51 

Peshtigo.  fire  of  (1871),  28 

Phipps.  R.  W'.,  Report  on  planting  by, 

528 
Picea,  uenus.  170 

alba,  171 

Engelmanii,  171 

grandis,  in  Great  Britain,  478 

nigra,  171 

pungens,  171 

Sitchensis  in  Scotland,  52 

Pignut,  83,  308.  435 
Pin  Oak,  446.  454 
Pine  Belt,  80,  81,  82 

forests,  working  of  in  Spain,  427 

in  Iowa,  90 

planting  of,  in  Michigan,  8 

Pinon  Pine,  166 
Pinus.  genus.  135,  136 

Arizonica,  168 

Austrulis,  79,  166,  441 

: Balfouriana.  166 

Banksiana,  136,  163 

Chihnahuana,  168 

contorta,  166,  168 

Coulteri,  167 

Cubensi?,  78,  80,  82,  121,  165 

esulis,  166,  442 

Elliotti,  82,  121.  1G5 

flexilis,  166,  168 

glabra,  78,83.  122.  165 

inops,  122,  164,  457 

insignis,  147,  168 

JeflFreyi,  166 

Lambertiana»  167 

i^— —  Iftrico  91 

miti8,'83,  120,  164,  442,  456  * 

monophylia.  167 

Monticola,  167 

in  Scotland,  52 

muricata,  167,  168 

Parry  ana,  168 

ponderosa,  166 

reflexa,  168 


Pinna  resinosn,  136,  139,  163 

ripida,  57,  136.  139.,  163,  457 

sabiniana,  167 

serotina,  165 

sitchensis,  171 

strobus,  136 

on  shore  of  Lake  Mich.,  56, 57 

sylvestris,  53,  477 

tajda,  121,  165,  442,  457 

Torreyana,  168 

tuberculata.  167 

Pitch  Pine,  79,  136,  139,  163,  457 

on  Nantucket,  44 

Plains  of  Michitran,  474 

Planting  for  the,  226 

tree- planting  on  the,  298 

western,  Possibility  of  planting, 

42 
Plan  for  Forest  Management,  348 
Plane  tree,  442 
Planer- tree,  442,  452 
Planera  aquatica,  442,  452 
Planting,  will  be  done  only  by  owners, 

19 

on  farms,  necessity  for.  61,  63 

three-motion  pystem,  91 

legirtlation  upon,  in  Canada,  92 

in  waste  places,  153 

in  school  grounds,  427 

Platanns  occidentalis,  210,  442.  452 
Pole-cat  wood,  417 

PoUstorffe,  experiments  of,  71 
Pond  Pine,  165 
Poplar  Family,  493 
growth  of,  for  paper  and   char- 
coal, 137 

wood  for  matches,  113 

southern,  208 

in  Texas,  442 

Tulip.  416 

Populus,  genus,  493 

alba.  137,  138 

angulata,  442, 

augustifolia,  495 

balsamifera,  137,  495 

Fremontii,  494 

grandidentata.  137,  138,  494 

heterophylla.  208,  454,  494 

monllifera,    137,    138,   238,    442, 

456 
- —  tremuloides,  126,  137,  494 

trichocarpa,  495 

Porcelain,  for  labels.  47 

Port  Lejden,  wood-disi illation  at,  522 
Posl-oak,  82,  201,  445,  453 
Prairie  Planting,  392 

Regions,  Dr.  White  on  Forests  in, 

366 
Preservation    of   Forests,    by    C,   M. 

Clay,  458 
Preston,  Sir  Robert,  51 
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Prickly-asb,  417,  449 
Prickly-thatch,  387 
Pride  of  India,  440 
Proceed injrs    of    American    Forestry 
Congress,  Cincinnati,  31 

Montreal,  115 

Saint  Paul.  534 

Proclain»ition  of  Arbor  Day  in  Neb., 

476 
Profitable  Forest-tree  Culture,  bv  C.  E. 

Thorne,  217 
Profits  of  plantintr,  20.  21,  48 

of  Forest  Cult  are,  503,  529 

Provanch,  Abb€,  cited,  90 
Pruche  (Hemlock),  90 
Prunus  Americana,  420,  442 

Caroliniana,  420 

Chicasa,  420.  442 

connaria,  420 

glandulosa,  443 

pumila,  442 

pjirmie,  442 

nmbftila'a,  442 

Pennsjlvaniea,  420 

serotina,  41'0 

in  Texas.  42(1 

Pseudotsuga  Douglasiiin  Scotland,  52, 

172" 
Public   encouragement  of  Forest  tree 

Planting;     Address    of    F.    B. 

Hoiiiih,  309,  347 
Pumpkin  Pine,  277 
Putnam,  XL  C,  on  Forest-Fires,  27 
Pyrus  arbutifolia,  421 

Quassia,  3s7,  389 

Quebec  Forestry  Association,  188 

trees  in,  94 

Queen's  Hall,  Decorations  of,  n5 
Quercus  alba,  184.  200,  444,  453,  573 

aquatica,  205,  444,  454 

bicolo'r,  454 

CatesbaVi,  80,  444 

cinerea,  80,  444 

coccinea,  445,  454 

Durandii,  203,  445 

Emoryii,  445 

falcata,  204,^45 

Georgiana,  445 

imbricaria,  204,  445,  454 

lyrata,  83,  184,  4+5.  453 

macrocarpa,  79.  203,  415,  453 

Michauxii,  82,  182,  445.  453 

montana,  4 15 

monticola,  451 

Muhlenbergii,  154 

nigra,  80,  20(5.  4  15,  454 

oblongifolia,  445 

obtnsiloba,  445 
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